THE MARINERS 


NEW PLAIN DD: 
The Third PART or BOOK. 


1|Shewing the Uſes of a Line of CHORDS onely, 
in Reſolving or Projecting all the 28 Caſes of 
Sphærical Triangles on the Stereographick 
or Circular Projection. 


Alſo how from three Shadows of a Wyre on a Hori- 
zontal Plain, taken the ſame day, to finde the Lati- 
tude of the Place, the Suns Declination, &c. 
Whence follows a general Method of Dyalling from three 
Shadows, or by help of two Shadows, & c. With other Pro- 


poſitions of excellent Uſe to Sea- men and Practitioners 
in the-Mathematicks. 


Being contrived to be had either alone, or with the other arts. 
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[PLAIN SCALE 
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Latitude, Gt. found by bſervations aff the Meridias 3 

Another Propoſition like this, and performed after the ſame 
maner, is: | 

To give the Suns Declination, two Altitudet with the difference of 
1 ime between them, to finde the Latitude of the place, an ih 
reſpective times of the day, ayſwering to-thoſe Obſervations. | 
Declination 23* 317 North, F | 
1 * leſſer 2123“. | 
icitudes Iche greater 53% 459. 

Difference of time 7 hours, or'ro5*, | 
. . Having upon 
— P as a m_ 
with. 60 of the 
Chords, deſcri- 
bed a Circle, 
draw a Line in- 
to the Center as 
VP produced, 
to repreſent the 
firſt hour , and 
ſet off 205 de- 
grees, the Ake 
rence of time 


d 
2 
C 


ro Q, alſo from 
K ro q, then 
prick off the 
Suns Declinati- 
on23* 317 from 
V to D, alſo 
; from K to d, and 
prick off the complement of the lefler Altitude, to wit, 62* 357 
from D to A and L, a ruler over Qand A, cuts P Vat C; alſo a 
ruler over Q. and L, cuts the ſaid Line produced at E, the _ 


Lana, ee. found by obſervations off the Meridiay,. 
between E and C ist H, wick the extent H C, upon Has à Cen. 
2 is prick de mmpltmenc of the leſſer Alticude 
2% in, pric the co | Dr C eller Altit E, to wit, 
38 x5! Röm dro 4 and h̊ à rulet over ꝗ and a, cuts K Par N, 
alſo a ruler oer ꝓ and i cuts P K produced at F, the half between 
F and R is at G, with the extent GR, upon G and a Center, 
deſcribe the ark RZ; here theſe arks interſect, as at Z, is the 
Zenith, draw the line 8 1 through the ſaid Interſe gion 
and the Center, audit ſhall repreſent the hour - line of 12, the 
arch 8 K ſhewsche hour to the greatet Altitude to be 300 from 
the Meridian, or 2 in the afternoon, and the arch SV ſhews the 
hour proper to che firſt obſervation to be 7 5%, or in the morning. 
Set oft a ant from $ to E, a ruler over E and Z, cuts the 
prutirive'Cirdle at B, and the arch 8 B being 51 32/, ſhews the 
wieude of rhe place tobe 31, 32“, 
When theDeclinarian is South (being in our Northern Hemi- | 
ſphere) it muſt be prickt below the Hour-lines VP and K P, 
hefeas in this Example being North, it was pricked above them; 
cif the Declinations,; che Difference of right Aſcenſions (which 
be difference of Time) andthe Altirudes of two Stars were gi- 
enar any fintie, though off the Meridian, the Latitude and true 
here Foutid after rhe ſame manner ; for thoſe Caſes of 
ugh rhe two Declinationsare different) are the 


fame with choſE here reſolved , as I may have occaſion elſewhere 
to calculate, wherero this will be a good check; which Propoſi- 
tions may be of good uſe at Sea, for finding the Latitude by Ob- 
tions taken off the Meridian. 


THE 


SEAMANS 
S ECREITS. 


Devided into two Parts. 


WHEREIN IS TAUGHT 
{ the three kindes of Sayling, Hori- 


zontal, Paradoxal, and Sayling upon 
a Great Circle. 


Alſo an Horizontal Tyde-Table for the 
eaſie ranger, the Ebbing and Flowing of the 
t 


Tydes, with a Regiment newly Calculated for the 
finding of the Declination of the Sun, and many 


other moſt neceſſary Rules and Iuſtruments, 
not heretofore ſet forth by'any, 


Newly Corrected and amended, and the 


Eighth time Imprinted. — 


LEON DO N, 


Printed by Gartrude Dawſon, living in Bartholomews Cloſe, 
the ſecond door from the Half Moon Tavern's Alley 
that goes into Alaerſgate- ſtreet, 1657. 
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| To the right honorable Lord, CHAALES 
HawaRD, Baron of Effingham, Knight of the noble 


Order of the Garter, Lieutenant of her Majeſties Counties of 
1 Seſſcx and Surrey. Conſtable of her Majeſties Honour and Caſtle of 
winſor, Lord high Admiral of England, Ir. land, and Wales, and 
of the Dominions and iſles of the fame, of the Town of Cats 
and Marches thereof, Normandy, Gaſcoxy, and Greyrcr, Captain General of 
her Majeſties Seas and Navie Roya!, and one of her Majeſties moſt 
Honourable privie Ccuncel, Fohz Davis withethencreaſe 
of Honour, and perfect fel icity. 


Ight Honourable, and my ſpecial good 
| Lord as by the inſtinct of nature, all men 
are deſirous of knowledge, and take plea- 
ſure inthe varieties of underſtanding, ſo 
itis likewiſe ingrafted by the ſame bene- 
fic of nature, in the hearts of true Nobili- 
ty, not only to excel the vulgar ſort, but 
8 14 225 i || alſo to cheriſh, ſupport, and countenance 
eee | all ſuch as ſhall in due courſe proſecute 
— - A their vocation; and as ſuch practiſes ei- 


; ther ſpeculative or mechanical, ſhall re- 
7 ceive favourable place inthe honourable opinion of Nobility, by ſo 
much the more ſhall the praRiſer be eſteemed : which is the cauſe 
that at this time emboldeneth me to preſent unto your moſt Honors 
7 ible favour this ſmall Treatiſe of Navigation, being a brief collection 
of ſuch praiſes as in my ſeveral voyages I have from experience col- 
lected. Among which in three ſeveral attempts for the diſcovery of 
* the Northweſt paſlage, thereby to find a ſhort and Navigable courſe 
unto the rich and famous Countries of Cathyo China, Pegs, the Iſles 
Moluc an and Phillipina, that thereby to the great and ineſtimable 
benefit of our Country, there might be a rich and plentiful trade pro- 
cured between us and the ſaid Nations, in ſnort time to be performed, 
und with great ſafety in regard of the coutſe: which action and diſ- 
covery (by means of that honorable Counſeller, Sir Francis Wal- 
7 bugham, Knight, principal Secretary to her Majeſty ) was with a 
good reſolution accepted by the Merchants of London, but in the 
| A 2 decay 


The Epiftle Dedicator r. 
decay of his honourable life, the attempt was likewiſe quailed: but 
howſoever mens minds alter, yet urdoubtedly. there is paſſage Na- 
vigable, and eaſie to be performed by that courſe (whenſo ever it ſha 
pleaſe God te reveal the ſame ) by invincible reaſons and ſufficient 
experience to be proved: and although before I entred into that diſ- 
covery, I was ſufficiently perſwaded of the certainty thereof, by bi- 
ftorical relation, ſubſtantially confirmed, whercofto the Adventures 
I made — — but eſpecially to my worſhipful good friend 
Mr. William Sanderſon, the only Marchant that to his great charges, 
with moſt conſtant travel, did labour for the finiſhing thereof: yet! 
thank God that of late it hath been my very good chance, to receive 
better aſſurance'than ever before of the certainty of that paſſage,and 
ſuch was my vehement deſire for the performance therof,that there. 
by I was only induced to go with M. Cadiſb in his ſecond attempt 
for the South Seas, upon his conſtant promiſe unto me, that whenwe 
came to the California, I ſnould there have his P.nnace with my own 
Bark (which for that purpoſe went with me to my great charges) to 
ſearch that Northweſt diſcovery upon thoſe back parts of America, 
but God hath otherwiſe diſpoſed our purpoſes in his divine judge. 
ments, for Mr, Candſs being half way through the Straits of Magi. 
lane, and impatient of the tempeſtuous ſuriouſneſTe of that place, ha. 
ving all his Ships and company with him, returned for Braſil, by the 
authority of his command, when with a le:ding wind we might have 
paſſed the ſame, and returning more than 80. leapues toward Brapl, 
my ſelf being in his Ship named the Deſire without Boat, Oares, Sails, 
Cables, Cordage, Victuals, or health of my Company ſufficient for 
that attempt, Was ſeparated ia a freit of weather, and forced to ſeek 
the next ſhore for my relief, & recovering a Harborow by us named 
Port Deſire, being in the latitude of 48 degr. did there repair my moſt 
miſerable wants, and there ſtaying four montbs in molt lamentable 
diſtrefle did again conclude with my Company, to give another at- 
_ tempt to paſſe the Straits, as my beſt mean to gain relief. And three 
times I was in the Soath Seas, but ſtill by furious weather forced back 
again: yet notwithſtanding all this my labour to perform the voyage 
to his profit, and to ſave my ſelf (for I did adventure, and my good 
friends for my ſake, 1100. pounds in the action) Mr. ¶ andi ſti was 
content to account me to be the Author of his overthrow, and to 
write with his dying hind that I ran from him, when that his own | 
Ship was returned many months before me. 

am 


ing my cauſe to your Lordſhips conſideration, I will again return to 


on: ſo much I may boldly ſay, becauſe I have ſeen and taſted the 


The Epitle Dedicatory. OO 

Im bold to make this Relation unto your Lordſhip, only to fi 
us fie your Honour of my converfation, for were I faulty of ſo fol 
a crime, I were worthy of tenthouſand torments, in preſuming to 
pte ſent this Treatiſe to your Honourable Lordſhip, and now refers 


my purpoſe, | 
In thoſe Northweſt voyages, where Navigation muſt be executed 


in moſt exquiſite ſort, in thoſe attempts I was enforced to ſeareh all 
poſſible means required in ſayling, by which occaſion I have ga- 
thered together this brief Treatiſe, which with my ſelf I do dedi- 
cate to your honourable protection, being defirous if it lay in my 
power to do far greater matters in your Lordſhips ſervice, hoping of 
your honorable pardon, becauſe it is only done to ſhew my dutiful 
a ffection, and not for any ſingularity that the work containeth. For 
I think there be many hundreds in England that can in a far greater 
meaſure and more excellent method expreſſe the noble art of Navi- 
gation, and I am fully perſwaded that our Country is not inferiout 
to any for men of rare knowledge,ſingularexplication, and exquiſite 
execution of the Arts Mathematick, for what ſtrangers may be com- 
pared with Mr, 7 hom. Digs Eſquire, our Country- man the great 
Maſter of Arch maſtry y and for Theorical ſpeculations and mot 
cunning calculation, Nr. Dee and Mr. Thomas Herints are hardly to 

be matched: and for the mechanical practiſes drawn from the Arts 
of Mathematick, our Countrydoth yield men of principal excellen- 
cy, as Mr, Emery Mulleneux for the exquilite making of Globes» 
bodies, and Mtr. Nicholas Hellyar for the ſingularity of portraicture, 

have the praiſe of Europe, Mr. Baker for his skill and ſurpaſſing 
grounded knowledge for the building of Ships advantageable to all 
purpoſes, hath not in any Nation his equal. 

And now that 1 may return to the painful Seaman, it is not un- 
known unto all Nations of the Earth, that the Z-g/; goeth before 
all others in the practiſes of Sayling , as appeareth by the excellent 
diſcovery of Sir Francis Drake in his paſſages through the Straits of 
Magilane, which being then ſo raſhly known, he could not have 
paſſed, unleſſe he had been a man of great practice and rare reſoluti⸗ 


frowardneſſe of the place, with the great unlikelihood of any paſ- 

ſage to be that way. | 
L might here repeat the moſt yaliant and excellent attempts 2 = 
5 * 
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„ Mk ns Ii. 
The Epiſtle Dedicatory. 
Huph W:loughbie, Sir Pobs Hawkins, Sir Humphry Gilbert, ind your 
Lordſhips ſervant Mr. George Raymond, with divers others that have 
iven moſt reſolute attempts in the practiſes of Navigation, as well 
or the diſcovery as other execution, whereby good proof is made, 
that not only in the skill of Navigation, but alſo in the mechanical 
execution of the practiſes of ſayling, we are not to be matched by 
any Nation of the earth. 

And ſith Navigation is the mean whereby Countries are diſcovered 
and community drawn between Nation and Nation, the Word of 
God publiſhed to the bleſſed recovery of the forreign off ciſts,from 
whence it hath pleaſed his divine Majeſty as yet to detain the bright. 
neſs of his glory: and that by Navigation Common. ueales through 
mutual trade are not only ſe fficiently ſuſtained, but mightily enrich- 
ed; with how great eſteem oughtthe painful Seaman to be embraced, 
by whoſe hard adventures ſuch excellent benefits are atchieved, for 
by bis exce<ding great hazards the form of the earih, the quantities 
of Countries, the diverſity of Nations, and the nitures of Zones, 
Climats, Countries and people, are appare:tly made known unto us, 
Beſides, the great benefits mutually interchanged between Nations, 
of ſuch fruits, commodities, and artificial practiſes, wherewith God 
hath bleſſed each particular couniry, coaſt, and Nation, according 
to the nature and ſcituation of the place. 

For what hath made the Spaniurd to be ſo great a Monarch, the 
commander of both Indi a, to abound in wealth & all natures benefits 
but only the painful induſtry of his ſubjeRs in Navigation, theit for- 
mer trade was only figs,oringes,and oyl, but now through Navigati- 
on is brought to be gold, ſilver, pearls, ſilks, and ſpice, by long and 
painful trade recovered. Which great benefits only by her Majeſtics 
loving clemency and merciful favour ke doth poſſeſſe: for if her 
Highneſſe and her moſt honorable Lords would not regard the ſmall 
diſtance botween her Dominions and thoſe famous rich Kingdoms, 
the eaſineſſe of the paſſage being once diſcovered (the North. weſt I 
mean) with the full ſufficiency of her Highneſſe ſubjects to effect the 
ſame, there could then be no doubt, but her ſtately ſeat of London 
ſhould be the ſtore- houſe of Europe, and a nurſe to all Nitions, in 
yielding all Indian commodities in a far better condition, at a more 
eaſie rate than now brought unto us,exchanging commoditics of our 
own ſtore, with a plentiful return at the firſt hand, which now by ma- 
ny exchanges are brought unto us. = 

en 


—— The Epiſtle Dedicatory: 
Then ſhould the Spaniard again return to his old trade, and our 
Sacred Sovereign be ſeated the Commander of the earth: which trade 
and moſt fortnnate diſcovery, we above all nations ought moſt prin- 
cipally to regard, becauſe of the ſingularity and invincible force of 
our Shipping, which is not only the commanding Fortreſſe of our 
Country, but alſo the dread of our Adverſary, and the glory of our 
Nation: wherein we do in no ſort flatter our ſelves, for it was made 
apparent to all Nations of the earth, by-the late moſt famous con- 
queſt that her Majeſty had againſt the huge ſuppoſed invinciblef 
Fleet of the Spaniard, being by her Navie under the command o 
your Lordſhip, who there in perſon and in place of her Majeſty, to 
your eternal glorious fame did diſgrace their glory and confound 
their force, and manifeſt theic weakreſſe by their daſtardly fight, 
through Gods providence and your Lordſhips ſtately reſolution. 

Then fith Navigation is a matter of ſo great moment, l ſuppoſe that 
every man is bound in duty to give his beſt furtherance thereunto: 
among Whom as the moſt unmeet of all, yet wiſhing all good to the 
painfnl traveller, I have publiſhed this ſhort Treatiſe, naming it the 
Seamans Secrets, becauſe by certain queſtions demanded andanſwe. 
red, 1 have not omitted any thing that appertaineth to the ſecret of 
Navigation, whereby if there may grow anyencreaſe of knowledge 
or ak in practice, it is the thing which I chiefly deſire. 

To manifeſt the neceſſary concluſions of Navigation in brief and 
ſhort terms, is my only intent, and therefore I omit to declare the 
cauſes of terms and difinition of artificial words, as matters ſuperflu- 
ous to my purpoſe, neither have I laid down the canning concluſi. 
ons apt for Schollers to practice upon the ſhore, but only thoſe things 
that are needfully required in a ſufficient Seaman: beſeeching your 
honorable Lordſhipto pardon my boldneſſe, and with your favour. 
able countenance to regard my dutifal affection, I muſt humbly com- 


mit your good Lordſhip to the mercies of God, who long preſerve 


your health; with continual enereaſe of honour. 


2 rn; Dartmouth 
the 29, of Auguſt, 3594: | 3 
Towr Lerdſoips in al dutiful 
| 7 to Command, 


Joun Davis. 


* — ho nnd — — 
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Avery neceſſary 
Inſtrument for 
the knowledge 
ofthe Tydes, na- 
med an horizon- 


tall Tyde Table. 


[FIRST BOOK 


OF THE 
SEAMANS SECRETS. 


* — 


What is Navigation? a 
Avigation is that ercellent Art, which demontkrat in 
fallible concluſions, how a ſufficient Ship may be fjt 
- — god way from place to place, by Cozſe and 
a 


| What are theſe infallible Concluſions > 
Avi conſiſteth of tchꝛet parts, which well 
Nr — ed, are re Conclolorsinfailible, beret 
br vat — — to effeu the thing pur bs. 0 which pr 5 
. — a „ which rieties 
te — jon within the the Horizontal plain ſaperficies, e 
—— para 


aradoral, oꝛ Coſmographical Hadi 
motion of 


gathering t 
uble and true motion — i. 
de thirds a great Circle: Laenge won” ea 
a great Circle, dzzwnbetwen any two places aſſigned, 
dhoztelt way between place and place) 


| The Seamans Secrets. 
ts perfozmed by the skilful application of Yozizontal, and Paradoral 
Navigation. What i 2 

s a Corſe 2 


ſe is that Paradoralline which paſſeth betwen place pl 
A — 4 the true Yoztzonfal politicn of the Paarete — 
— ork Ship pꝛoſecuting her motion, ſhall be conducted betwen 


What is a Travers? 


A Travers is the variety oꝛ alteration of the Ships motton upon the 
ift of TU inds within any 815 plain ſuperficies, by the god 
collection of which CTraverſes, the Ships unifozm motion oz Cote is 


; What inſttuments ate neceſſary for the execution 
of this excellent skill? 


Tee nffruments neceſſary fo2 a skilfnl Ssaman, are a Sea Com- 
aCroſs-ſtaff, a Nuadzant, an Aſtrolabp, a Chart, an In- 
ſtrument Magnetical foz the finding ol the variation of the Compals, 
an — e, and a Paradoral Compaſs. By 
ruments, all concluſtons and. infallible demonffrations, 

aphical, Geographical, and Coſmographical , are without 
toferroz tobe perfozmed: But the Sea Compals, Chart, 
Croſs-ſfaff, are inſtruments ſufficient fo2 the Seamans uſe :- the 
Ani and n being Inſtruments very uncertain ſo2 Sea⸗ 


What is the Sea Compaſs > 


He @eaCompals, is a pzincipal Inſtrument in Navigation, re 
ppoenting and vingnilding te Doatzon, ſo the the Compaſs 
named rtificial 


T 
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e eee to that! e gene f of the. | 
sis 32 points, 365 degrees, and 24 with their 
econds, andthirds. 


What ĩs the uſe of the 32 Points of the Compaſs ? 


What is theuſe of 260 degrees of Azumuth > 


BY the degrees of Azumnth is known the quantity of the riſing and 

ſetting of the Dun, Mon, and Stars, whereby ts known the 
length of the dayes and nights in all Climates, and at all times; they 
alſo ew a molt pꝛeciſe Bo2tzonfal diſtinction of the motion of the 
Sun, Mon, andStars, whereby thecertainty of time ismeaſured, 
and the variation of the Compaſs, with the Poles height, is ingeni⸗ 
ouſly known at all times, and in all places by the help of the Globe. 


How is the Hour of the Day known by the Compaſs ? 


and half the va 
' Sam keen, any foo — 
eth but 7 — points ot the Coinpaſs, fo perfozm the 


the Com 


| towardt | 
f | | s with». 
j outanygreaterroz, but elſe-where it cannaf. Therefo 2 that 


. 


| 


that tmleſs theto be 
can no good Conclu⸗ 


8 
0 


— — —— 


amans Seer 


variation oftheſame, there 
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What is the next neceſſary thing to be learned > 


H Aving perfectly learned the Compaſs, the nert neceſſary thing fo: 

a Seamanto know, is the alteration ozthifting ol Todes, that 
thereby he may with the greater ſafety bꝛing his Ship into any barred 
Aas Haven, Creek, o2 other plate, where ¶ vdes are to be regarded. 

nd this differente ol Tydesin the alteration of Flowing and reflow⸗ 
ing, is by long exyerienes found to be goberned bythe M Mus motion, fo: 
in fach pꝛopoꝛtion of time as the Mon doth ſeparate her ſelf from the 
Sun, by the ſwiftneſsof her natural motion: in tte like pꝛopoꝛtion of 
time doth oue Tyde differ from another, therefoze to underſkand this 
difference of the Pons motion, is the only mean-whereby the time of 
Tyde is molt pzeciſelyknown, . | 


Of the Moons Motion. 


* Ou mulk underſtand the Pon hath two kinds of Potions: a na⸗ 
tural motion, anda btolent motion: her violent motion is from 
the Eaſt toward the Meſt, cauſed by the violent ſwiftneſs of the diur⸗ 
nal motion of Primum Mobilie, in which motion the Hon is carried 
about the Earth in 24 hours and 50 minuts nœreſt one day with ano- 
ther, fo2 although the diurnal period ot the firſt Mover be perfozmed 
in 24 hours, yet berauſe the Mon every dapinherfloweFnaturalmos 
tion moveth 12 degrees, therefoze ſhe is not carried about the Carth; 
until that her motion be allo carried about, which is in 24 hours and 
50 minuts neereſt: | 
Her natural Poftonis from the Meſt towards the Eaſt, contrary 
to the motion of the Firſt Mover, wherein the on hath thꝛe dil⸗ 
ferences of moving, a lwtift motion, a mean mation, anda ſlow mott- 
on: all which is perfouned bythe Divine Oꝛdinance cf the Creatoz 
in 27 dayesand 8 hours neereft,thzough all the Deg. of the Zattack. | 
r flow Molton is in the point of Auge o; Apogeo, being then far⸗ 

theſt diſtant the Earth, and then ſhe moveth in everyday 12 des 
gres. . | | : Se 
Mer ſwift Potion is in the oppoſife,of Auge 02 Perigeo, being nereſt 
unto the Earth, at which times ſhe mavecy 14 degcœs, with ſmail 
difference ofminuts in every 24 hours, | 

Between thoſe two Points is her mean Motion, and then ſhe mo⸗ 
veth 13 degreesnarelt: all which differences are cauſed bytheercen- 
tricity of her Oꝛbe wherein the moveth, and are only perfoꝛmed in 
the Zodiack, but the Deamenfoz their better caſe in kn. vnedge of the 
Tydes, have applied this the Moons motion to the points, vegrues, 
and minuts ofthe Game whereby thep have framed it to be n Ho⸗ 
Azontal motion, which ith dylong pꝛactiſe is found to be a rule of uch 
certainty, as that the erroz thereof bztngeth no danger to the erpert 
— therefoze it is not amils to follow their pzactiled —_ 

rein. it 


„ Pn. 
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ty of time 
in 27 dayes and 8 hours, 
to the ſame minute of the. 


that we pꝛocted therein by the ſame method that comonly is exerciſed, 
Allowing the Mon in every 24 hours, to depart from the Bun 12 
degrees, 02 48 minuts of time, and in this ſeparation the Pon mo⸗ 


tween the Fulland the Change, it is called the Mons Application to 
Dun, in which time of Application ſhe ts to Weſtward of the 


the 
Sun. 


that 


FS 


| 


15 


=> 
2] 


altereth 2 minuts, 
Tyves of Flowing and 
= of the ons Separationand Application 
— the — of the ous 


1 


. 


S i * > 40 4hc 
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tient is the Pꝛime. 
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e 
| d na 5 


Of the Prime, or Golden Number. 


T Ye amd tte pace of To ware, in which time the Hm x 
ef —— —— the ſame N | 510 


evolution 
| never exceedeth the number ot 19, ano this Vim doth al ! 
in January, andthustbePzime is found; Unto the year of the I. 
/ wherein you deſire to know the Pꝛime, adde 7, then divide that mans 
| berby 19, and the remaining number which cometh not into the Auu⸗ 


Example: In the year of our Lo2d 1590, I deſire to now the 

ume, therefoze J adde 1 unto that year, and then it is 1591, which 

divide by 19, and it yteldeth in the Quotient 83, add there remains 
eth 14 upon thediviſion, whichcometh not into the Quotient, which: 
14 ts the Pꝛime inthe year ofour Lozd, 1590, | 


IL 
1590 4 
K 774 
W 259 ( 83 
1591 499 
＋ 


E pacꝭ is a number p2oceeding from the over-plus of r 
1 2 Lunar pear, which number never erceedet 30, ne ihe 
number 


1594. which be 
of the var 1591, 


14 
11 x5 (46 
—— 30 

14 

14 


154 


n 


— — 
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Olf the Solar and Lunar Year. 
ped —1＋.— 
65 dapes, atidabout 5 hors, 

12 Abet re — 


, conliteth of 12 months, being 
the Lunar year 02 the Pons year, 
nhath29 1 12 hours, 44 


3 54. dayes, 5 
dach ads rden fr ——— 


content ofthe Lum he Lamar year hi 
rey 17 ne e gt ant 


— and E pad map foz ever be found, foꝛ when 
Pep vero be ered vou may begin again and continue it foz ever 


The fir Circle conta ineth the Bears of our Lo2d, — ſecond the 
ume, and the third and inner Circle ſheweth the E pad: under e- 
very year you 7 | find A and Epaſt, the Pztme Ebeginnet — 
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How to find out the Moons Age. 


Arft, Conſider the dap ol the Month wherein pon ſ&k the Mn 
F age, then note how Months there are betwen the ſ — 
and March, including both Months, unto thoſe Numbers adde the Cpad 
of that year, that is, you mull adde into one ſinn the dap of the Month, 
between March and peur Ponth,reckoning both Months and the Epac, 
all which numbers joyned together, if they excednot 30 ische Pons 
age, if tbey be moze than 30, calf away 30 agoften as pou can, ano the 
| - remainder is the Meons age, il it be juſt 3o it is then New on, it 
1 —itisthe firſt Quarter day, ik 15 it is Full Pon, if 22 it is then 
the laſt Quarter ⸗dap, and thus the Moons age is feundfozever. 

And now being able fo2 all times either paſt, pꝛeſent, oz to come, 
to give the Mons age, I think it god by a few MQueſtions convent- 
— — — pzactiſe, to make you underſtand the neccſſarp 

e thereof, 


For the account of Tydes, 


* you defire to know the time of Fall ea in any — at all 
Wh keasons asoccafion ll require, you mult firſt learn what 
Mon maketha Full Sea in the ſame place, that is, what point 
of the Compaſs the Pon is, when it is Full Dea a —— ſald place, 
van mult alſo know what hour is appꝛopꝛiated to that point ot the Tom⸗ 
paſs as befoꝛe is ſhewed: Foz upon the Change day it will alwayes 
be Full Dea in that place, at the ſame inſtant of time, by whichcon- 
ſiderations peu mult thus pꝛocted fo2 the ſearch of Tydes. 

Multiply the Moons age by 4, divide the pzoduct by 5, and to the 
Quotient abde the hour, which maketh Full Sea in that place upon 
the Change dap: if iterced 12, calf away 12 as oft as you may, and 
then the hour of Full Sea remaineth : and foz every 1 that reſfeth 
upon your Diviſien, allow 12 minuts to be added to tte hours, (0; 2. 
24 minuts: fo2 3, 36: andfoz 4, 48 minuts: fo moze then 4 will 
never remain: and thus vou may Know pour Tydes fo a minute: 

Example: The Mon being 12 dapes old, A deſire to know the 
time of Full Sea at London: Firſt it is found by expertencs, that᷑ a 
Douthweſt and oꝛtheaſt Mon makes Full Dea at London: next I 
conſider that 3 of tte Clock is the hour appzopztated to that — 
the Compals, which number J kp in memozy, then I multiply the 
Mons age, being 12, by + and that yielveth 48, which being divt- 
ded by 5, it giveth in the Nuoticnt 9, and 3 remaineth: J adde the 
Quotient 9 tothe hout 3 and ik maketh 12 hours : and fo; the remain» 
ingnumber 3, I alſo adde 46 minuts, ſo that I find 
is 12 ae 36 menu 
tant ot | 


Dea at London: 1117 de 
times know the cextaintyofyonr T es af 


SLE 75 
at all E 


But 


2 Ws PLE fi 
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e that are not pzactiſed in ——— map — 
in ps t, knowing how many oldthe Moon ts — 
con upon that point of the Co Compaſs which —_— 2 — Dea 
e deſired, g then reckoning from tha that potece with tbe Dun ac- 
the dal motion, mulk account ſo many points, andſo 
3 minuts as 1 — that is, fo; ebery da 
— mtnuts, and there finding the Sun, he muſt con 
— ts that point where he findeth the — fo 


Lenny 
EE being 12 dates hy Eb deſire to know 
ndon now finding er 
f maketh Full Sea, at Landon, n 


22 


5 
A 
s 


8 
5 


10 


l 
1 


2 
BY 


f 


i 


12 points in 2 12 dares, bo 5 ich is one point and 3 minuts fo; every 


Day, as 


ES286I983325 0025720 


Here followeth a very neceſſary Inſtru- 
ment for the knowledge of the Tydes, named. 
An Horizontal Tyde-Table, 


— — — 


of this Inſtrument, and his Parts. 


rument to2 the young Babe d dn uſe, 
named, An i I e-Table, wher be may ſhift his dun 


term it ano knowie ime. bis T.yves with ang e 
d Cats ring of many pleaſant and — 


—— 4 


TVs 
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neceſſary Queſtions uſed ft Pariner 
this method, only fe to teneft of ſuch young ppatters in abs 


The firlt part of this Anſtrument is a Sea Compals, divided into 
32 points, oz equal parts: the innermoſt Circle of which Compaſs 
is divided into 24 hours, and every of thoſe into 4 quarters, each quar⸗ 
ter being 1.5 ns, and againſt eve 17 of the Compaſs thoſe 
places are ſapd down, in which places it is full dea when the Pon 
cometh upon the ſame point, ſo that whatſoever is required as touch- 
ing time, oꝛ the points of the Compaſs is there tobe known. 

The next moveable circle his Compaſs, is limited to the Sun, 
upon whoſe Inder the Sun is latd down, which Circle is divided into 
30 equal parts 02 dapes, ſignifying the 30 dayes between Change and 
Change, accoꝛding to the Seamans account, ſo that whatſoever is de⸗ 
— as touching the age of the Pon, is upon that Circle to be 

0 » 

The uppermoſt moveable Circleisapplyed-fo the Moon upon whoſe 
Inder the Pon islaid down, which is bo be placed either to the points 
andpartsof the Compals, oz to the time of her age, as the Queſtion 
aaa which conſlidered, the uſe of ſtrument ts largely ma- 
nileſted, by thele Queſtions with their Anſwers kollowing. 


How to know the hour of the Night by the Moon, 
being upon any point of the Compats 
by this Inſtrument. 
1. Q. The Mon lo dapes old, J demand what is a Clock when 
the is Eaſt Noztheall 2 _ | f 
1. A. In this Queſtion the Mons age and the point of the Com- 
paſs is given, thereby to know the hour, I therefoze place the Index of 
the Mon upon the point Caſt Nozthealf, there kœping the ſame not 
to be moved, then becauſe the Pon is Io dapes old, A move the An- 
der of the un until A baing the 10 day of the Moons age unto In- 
dex of the Pon, and there A lok by the Ander of the Sun, and 
ompals that it is 12 of the Clock at non and 30 minuts 


— the Mon is upon the potnt CEaſt Noꝛtheaſt, being 10 dayes 


170 5 Ted g T2 dayesold, J demand at what hour ſhe 
* A In this Nueſtion the 7 .— tho Compaſs and Moons age 
is given as in the firſt therefoze A place the Index o tze Mon upon the 
point D. S. E. And there holding it without moving, A turntpẽ Ander 
ee e 

the hour $,therofoze I ſaythat 22 ol the Ciack at night. tye Moon 


wasthen upon pot oth eg 2 


- ; 


4 1 
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And tus ven may at all times know the hour of t 
— upon any point of the Compals, fothat the Pons age we 


How by this Inſttuction, you may know at all times upon 
what point ofthe Compaſs the Moon is. 


0 Moon is 10 Sold, u point of 
Compats hull hobo t pole Cle n the moꝛni — 1 
— —.— ory ago log 
, o finyvupon what ompaſs ſhe is a 
time. Wide hertx pace he e the un pon the Com Eaapas 
hour 9 ofthe Clock in the moꝛning, N the point cntheal.- 
LL ung it to the Io dap of her 
lee upon the Compaſs, ae and by 
and £5 minutos the Caf Harde, of 9 of the Clock whenlhe is 


T5 5 2 las e artes Keines what point of 
2. u 
le beats ofthe Clock in theaftemon?. * 5 
ns Hour 2 noted in the 
ſame without then I turn the 
eee eee 
» and 1 | 
anpal ht 2 ot the Clock in the alter non, when ihe 


To find the Moons age by this Inſtrument, 
TEE When — 4 Mon is Nozth at 7 of the Clock in the foze- 


— 5 — the — of the Compaſs and the hour is 3 
: therefo2e I (et the Index of the ; 

on (there holding it without moving, 
Ie 1 1 the Mon tothe point Nozth, and then upon 
near dares of the Mons age, I ſe the Mon is 8 

raps, ano ho I8 hours old, when ſhe is Roꝛth at 7 of the Clock in 


2. Q. Whenthe is Caſt. and the Mon Southeaſt, old- 
22 Sun Mon Southeaſt, how 


points of the C s are only given 

——. ; therefor Ifet 11 
Mon uponthe 1 — apr — then EP wt — 
Fee IShours ole, Bentz: ans Cal, and the South⸗ 


variety. ol theſe few Awedt 
122 — {many oh: peat ano neceflary gt 
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which are veryeaſily anſweredby this Inſtrument: andentfinginto* 
reaſons of their Anlwers, you may verp readily by a littie paadiſe, 
the ieby memozyto Anſwer all ache 4 
How to know the time of your Tydes by this Inſtrument. 
I. Q. Whenthe Pon is 12 dayegold, J deſire taknow-thetime 


1. A. Toanſwerthis Queſtion, I firſt lok thonghall bedingt 
of the Compaſs of my Inffkrument, until 4 find whe! or 


ten,fo2 when ncometh upon t | 
then be full eden: * place the Inder ol on 
upon the lame point, which I lind to . "thers: 


ntl A'ning the rie the dor g dern Dons 
and then the Inder of the Sun ſheweth me that af 12 of the Clock 36 
minuts palh, it is full ſea at London, the Mon being 12 dapes old. 

= Qs Lhe Moon being 21 dapes old, at what time is it full Sea 
A Aar tmoutn. | 

2. A. A find upen my Inſtrument that Dartmouth is noted upon the 
points Eaſt and Mett, whereby know that whenthe n 1s Eall 

Weſt, it is alwayes full Sea atDartmouth : Therefo2eJ place the 
veroftbe Mon the point Taff, and there holding it without 
moving, A turn the Index of the Sun, until A bꝛing the 2 1 dap of the 
Mons age untothe Index ot the Mon, and then the Inder af the dun 
ſheweth me uponthe Compaſs, that at 10 ol the clock and 48 5 
- paſt, it is full Deaat Dartmouth, when the n is 2 old, and 
not only at Dartmouth, but my Inſtrument theweth me that at the 
ſame inſtant it is ſull ſea at Exmouth, Weymouth, Plymouth, Mounts Bay, 
at Linne, and at Humber: and thus with great facilitꝑ thetimeot᷑ lows 
ings andreflowings ts moſt pzeciſely known. ; 

And now that there map be a final end ot the uſes andeffects of 
Compaſs, it is convenient that J make known unto you how m 
leagrees (hall be ſailed upon every particular point of the Coampals, foz 
the raiſing oz laying of the degrees of latitude, and in the diſtance ſail⸗ 
ing how far vou ſhall bo ſeparated from the mer idtan from whence the 
ſaid ceurſesarebegim, fo2 as every point of the Conjpaſs hafh his cer⸗ 
tain _ — — 14 liabe — — = = 
ukewiſe rom longi g every accoꝛding to ht 
ratable limits, which diſkauces of leagues are without ati, 


kepingoneand the ſame Aion in every particular Yozizon ol 
err 
after alle max plaſmon 00 of tho paratths of 
And now knowthat in failing No:fh and ouch, von depart not rem 
ecuro meridian, and in every 200 leagnes ſailing you raiſe a : 


= Seamans Secrets. 
N and 
— — =p 


meri 
,r 
Eby Sort . 23 ſling 


445 ail leagues and a mile, 
72 = amile and 


'Taff and by No 
O2 [2 miles: 15 — 1 — — 
ret : aft and Weſt donotraine 
11 The Itke al- 
ompals, as is laid 


| 

| 

| 
* 

Leagues ſeparated from the Meridian in raiſing a degree. 
Q. I percei ve that degrees are to great purpoſe in Navigation. 


Ani is moſt true, n ti f 
. 1! Sa im en 
wh © b eo ache 360 part of 1 
2 e ſoever ti ed after ſir ſeveral 
the befter ubernantick, ſo that 

thers te — — Sa 1 1 Latitude degrees of Azn- 
ne „ be degrees « Altitude, applied to Meaſure, and degrees 
| A Degree 


en,. 
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egr& of Longitude is the 360 part ot the E TR 
7 Degree ofLatitide iothe 360 — 2% nt 
A Degree of Aumuth is the 360 part of the Compaſs, 03 Yozi- 


zon. 5 5 — . | 

A Degree of Altitude is the 90 part of the Uertical Circle, oz the 
90 part of the diſtance between — 02630... 

Every Degree applied to meaſure,-voth c 60 minuts, and Cs: 
very minute 60 ſeconds,” and eberyſerond o thirds, ic. and ederꝝ de- 
gree of a great Circle ſo applied, confaineth 20 leagues, which is 60 
miles, ſo that every minute ſtandeth foꝛ a Time in the acrompt of mea- 
ſures, anda mile is limited tc be 1000 paces, every pace 5 ft, every” 
fot Io inches, and every inch 3 bariy coms d and round, after aur 
Engliſh accompt, which foꝛ the uſe of Navigation is the only belt o 
all other: Do by theſe rates of meaſare you may pꝛode that a Dogre 
is 20 leagues, 02 CO nules, a minute is a mile, oz 5000 feet, a ſecond 
is 83 feet, and 2 thirds; and a third is 16 inches and 2 thirds: and? 
thus much of Degrees andtheir parts applied to meaſure. 

Ok Degrees applied to Time, there are 15 contained in every hour, 
ſo that every degree of time ſtandeth in the accompt of time foz four 
mimuts, foz an hour conſtfeth of o minuts of time, hath fog his fif- 
tenth part 4 minutes, ſo that a degree being the fiftenth-part of an 
hour, containeth 4 minuts of time, . ſo that 15-degrees , oz 60minuts 
make an hour, 24 hours make anatural day, and 365 dayes 6 hours 
are contained in a year: And thus much as touching Time, and Des 
grees applied to Time. | 


What is the uſe of Degrees? 


T He uſe'of Degrees is to meaſure diſtance between place and place, 
to find Altitudes, Latiftudes, and Longitudes, to deſcribe Couns 
tries, to diſtinguiſh Courſes, to find the variation of the Compals,to 
meaſure time, to find the places and motions of all Celeſfial Bodies. 
as the Dun, Pon, Planets, and Stars: To conclude, by Degrees 
have ben! — all Mathematical ebſervations whatſoever, whoſe 
uſe is in . 


What is the Poles Altitude, and how it may be known. 


Altitude is the diſkance, height, oz mounting of one ching above a⸗ 

nother, ſo that the Altitude of the Pole, is the diſtance, height, oz 
mounting of the Pole from the Heizen, and is defined to be that poꝛ⸗ 
dion of the Meridian which is contained between the Pole and the Bos 
3izon, Which Altitude 82 Elevation is to be found either by the dun, oz 
by the fixed tars, with the help of pour Croſs⸗catf, Qnavzant, 02 
Aftrolaby, but the Croſs-ltaff is the only veſt Inſtrument fo; the wea- 


mans ule. 
And in theobſervation of this Altituve there are five things ** 


ad 


YU 
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know pour Peridional diſta 
ruls nd 


eth:e ences. 
| mult : o much as the Pole is above 
the Bozizon, ſo mucb is the Zenith fromthe Equinoctial, and this di- 
Tancebetween the Zenith and the Equatoꝛ is called Latitude oꝛ wide⸗ 
neſa, and is thut —— of the meridian which is included between 
- your Zenithandthe Equatoz: Foz it is a general Rule fazever, Chat 
omuchas the Pole is gbove the Yo2t3on, ſo muchthe Zenith is from 
the Tquinomiol; ſo that in thisſence, Altitude and Latitude is all one 
+ thing, the one having relation to that part of the ian, contained 
between the Pole and the Yo2tzon, aud the other to that part of the 
meridian which ts contained between the Zenith and the E quinoctial. 
Pan mult further underſtand, that between the Zenith and Yozizon, 
4 — ro a great Circle — 4 yon ſo ＋ — 
much the 02 any tar on, i pou tale 
thatdiſkance from 90, the remainder is the diſtance beten the ſaid 

Wody,andthe Zenith. 

 Asfo2 Example: It the Sun be 40 degrees 37 minuts from the hoy 
2izon, Iſubſtrac 40 degrees 37 minuts from 90, and there remain- 
eth 49 degrees 23 minuts, which is the diſtance between mp Zenith 
and the Sun, xc. Thoſe Jnſtraments that begin the accompt of their 
degrees at the Zenith, concluding 90 tn the Yoztzon, are ot moſt eaſe 
fo the finding of the Latitude by the Dun oꝛ fixed Stars, becauſe they 
the diſtance betweenthe Zenith and the Bode obſerved without 
trouble, and that is the number wbich you mult have, and fo; 
pou doſearch in yoar Dbſervation: All which things conſidered, 
8 this ſoꝛt pꝛoceed foz the finding of the Poles height oz Al⸗ 


By the Sun, or fixed Stars, being between the Zenith 
and the EquinoRial, the Latitude is thus found, 
in hat pattof the world ſoe ver 


FIT, Croſs-ltaff fo your Eve, in ſuch god ſoꝛt as that 
. chore grow erroz by the diſo2derly uſing thereof, fo2 unleſs 


you he 
the 
Staff, andthe Center of your Dight do joyn toge⸗ 
your oblerbafien, Fon: nn — yon conclude theres 


Sfaffſao:dcred, then move the Tranſverſary upon 
| Ladbar: dg, uff nga the tame int 


5 | 


Poles 


being t 


minats, bat 
mith, 3 


the ſameſs 


— nte cd 
n are 


» 


c<cometh by . 
, 02 the latitude of the plate where pon are: as foz Ex 
dg dd Fe 7 101, ene, 


between my Zenith and the Equinoatal, A obſerved the 


dional altitude from the fo be 
1 . — 


the | 
Pole mult be above my Hoꝛixon. i 29, 
7228 between the Teuitd and the Yoztzon. 


72---20—-the Duns 


degree un the Zenith, 


aps ans — — 
20---23---the Poles height, 


Whea 
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* 
6a—43—the rns diſtance. 
1 357 the dec linalion. 


46.— 4 $:+-the latitude 


Whea your Zenith is between the Sun or Starzand 
the Lautude is thus found. I 


| in the firſf;exampleis ſhowed, pou mult ob- 
| Stars fromyour 


Noth 


* 


„ ek 
19---60-—the 


14—51---the Poleshnight.. Mow 


plaeing the Croſi-ſtaff co 


1 
: 
a 
0 


How Thall I ln. the tue order of 
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_ *, "Arerheſe alltheRules that nppertain to the fndig 
- 111415 1:51. oftheP edu; „% t. 


Ka, elevation ch 


— Declinattons. 
>the Altitude of the Equinottial; | 
89.— diſtance Letweer he Zenilh and Boztzon, 
18---45---the Altitude Equatoꝛ. 5 | 
71—15—HeAtitme af s. 
| ton found 


Dec as J 
thoScraits of Magilane, 


: Dn Maran 


How may this Declination be found for all 
times, and. upon all points of the 
Compals. -. 
be coming towards the ; 
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2 2 inanxot of Obſervations; 
2 read with the eye of Reaſon, and 28 it 
— which you read. 
tionthe 3 deg- 59 min Tv 
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A. z. In the arff queſtion the Peles height andihe E urs detli⸗ 
nation ate given ſoꝛ the finding the Surs meridicnal diſtance from 
the Zenith. In the letend the Poles height is giten, and thc Suns 
meridionali diſtance frem the Zꝛnith, therebp to find the Buns te⸗ 
clination. and in this queſtion the Suns declination and inc tidionall 
diſtance, is given foz the finding of the Poles height. 3 therefoze 
bzing the thzid launed in the Center of the Znſtrun ent 10 degrees 
South from the Equatoz, betireen the Equinooialtand tie Tro⸗ 
picke of Capztcome, there holding the thzid not to bemoted, Jtten 
turne to the BYo2izon,unfill J baing the 5 3 degree of the berticall ctr» 
cle under the thꝛid, and then the Yoztzon ſheweth me, that the Nozth 
Pole is 43 degrees above the ſame. ; | 
Q.4. The Sun having 12. degrees of South declination, and be⸗ 
ing upon che Meridian South from me, is 30. degrees abot ethe o⸗ 
rizon, J demand how far the Sun is from my Zenith, bow much 
the Equinoctial l is above the Yozizen,and What is the Foles height? 
A. 4- Firlt, J bzing the thaid to theplace of the uns teclinaticn, 
as befoze, there holding it not tobe moved, then J tum tt Mezizon 
untill J bzing it to be 30. deg. under the thꝛid, and then the thꝛid 
ſheweth me, that the un is C0. deg. frem my Zenith, and the 
Pozizon ſheweth that the Equinediallis 42, deg. abobe the ſeme, 
and that the Nozth Pole is allo eli vattd 48. deg. above the Yozi- 
on; although theſe queſtions are ſb bery cafe end plain, asthet 
they may readily be anſwered by memoꝛp, vet becauſe the reaſons 
how they are anſweredmap the better appeare, is the tauſe where- 
leꝛe they are demanded,and in this ſozf anſwered,cnlp ſoꝛ the bencfit 
of ſuch 88 are not alte gether expert in theſe pꝛeciſes, that thereby 
they might likewiſe freme vnto themſclves queſtiens of otter 
variety, and ſo, gather thereby the more ſufficient iudge ment in this 


part of Hauigation. | 
What is the Zenith ? 


TY Zenith is that pꝛick, oꝛ point. in the heavens, u hich is diren⸗ 
ly oner pour head, from hence & line falling perpendicularly, 
will touch the place of your being, andſopaſſe ty the Center of the 
ſphere. and this line may be called the Arisof the 021300, ent tle 
Zenith the Pole ot the ſame, being 90. d. from all parts thertof, as 
bythe fozmer figure may mot _—_ appear, 


The 
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The wſe of the Tabics of the Sunnes dtclination. 


— the height of the pole (which is equall to the latitude of 
any place) cannot be exactly known, except ycu have the Suns 
true declination; here are Tables of the Suns declination, exactly cal- 
culated for the yeares, 1649. 165 0.165 1.165 2. which will ſerve untill 
the year 1672. without correction, becauſe there will be no ſenſible 
error. in their uſe. And theſe are the plaineſt of any Tables of the Suns 
declination, that are extant; the declination is nominated, Whether it 
be North, or South. Between the Columns and the Equinoctiall, is ſig- 
nified by three black lines in Aach, when the declination comes to 
be North; and it is ſignified byidHblacł line in September, when the 
declination comes to be South; and there are the yeares in evety 
month, for which the declination ſerveth at the top of the Tables. But 
beſides the Tables of declination, the whole book hath not any cquall 
to it, of its quantity, for the direction ot young beginnets; there be- 
ing in it the principles of the Sphere, and the ground and foundation 
of Navigation, with divers other things, that are very uſe full, com- 
modious, and pleaſant. But for a further deſcription of the Jables, 
you have in every month four great columnes, each of them contiſting 
of three leſſer columns; in the firſt column is the dayesof the month, 
in the ſecond is the degrees of the Suns declination, under the letter 
G, and in the third is the minutes, under the letter M. The firſt of the 
great columnes ſerving for the firſt year after leap year; the ſecond tor 
the ſecond year; the thirdforthe third year; and the fourth for the leap 
years, vix. 165 2. 1656, 1660, 1664. 1668, 1672. | 
To finde the Suns declination at any time, firſt ſecke the month 
then the yeare of our Lord, and the day of the month, and right againſt 
the day of the month, under the yearc of our Lord, is the Suns de- 
clination. Example. The 1oti day of March, 1651.1 deſite to know 
the Suns declination, in March] look for it, 1651. and find it over the 
third great column, and right againſt the 1o*b, day I finde co degrees 
and o2 minutes South declination, and the like is tobe done for any 
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Whatis the Charre 
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And — 4 —— underllanding of the Dea Chart, there are ſite 
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How is the diſtance of places found upon the Chart? 15 
plates be not farre aſunder, ſtretch a paire ol Compaſſes 

. them, letting the one fot of the Compaſſes upon one of the 

Places, and the other upon the other plate, then not altering — 
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— let upon the gradnated Meridian of your Chart, and al⸗ 
owing 20 leagues foz every degre that is contained between the two 
ft of pour Compaſſes, the diſtance deſired is thereby known : if be⸗ 
tweenthe places there be 5 degrees, then they are 100 leagues aſun⸗ 
der, Ec. But if the diſtance between the places be ſo great. as that the 
Compaſſes cannof reach between them, then take out 5 degrees with 
pour Compaſſes, which is 100 leagucs, æ therewith yon map meaſure 
the diſtance as practiſe will teach you. There ts alſoin every Chart a 
ſcale ofleagues laid dovin, whereby you may meaſure diſtances, as is 
commonly uſed. b 


How doth the Pilot order theſe matters, thereby to conduct his 
| Ship from place to place? "I 
He Pilet in exetution of this part of Navigation, deth with careful 
regard, conũder the eſpecial things,wherupen the full pꝛadiles are. 
Cr. unded. . 

I El which the firſt ts, the god obſervation of his latitude, which 
low it map be known is befoꝛe ſulficiently cxpꝛelled. 

2 The ſecond is à taretul regardek his ſteredge, with very diligent 
exe mination ct the truth of his Compa lle, that it be without variation 
oꝛ other impediments. | a 

3 And the third is a careful cenſideratien of the number of leagues, 
that the Ship ſapleth in every heur oꝛ watch, to the neereſt eſtimation 
that poſſibly he can give; ſoꝛ any two ct theſe thꝛet pꝛadiſes being truly 
given, t he third is thereby likewiſe known. 

As by the Coꝛſe and height the viſt ance is mantfiſted, by the diſfance 
and C oz'e the height is known : by the height and diſtance the Coꝛſe is 
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on of another pair of Compades, in (ach ſozt as Cozſes are famd, and 
there he maketha paick foz the place of his. hips being, accom. 1? 
his reckoning and Cozſe. | 

And now ſearching whether it do agree with bis beight, ( fo2 the 
eight, Cozſe, and diſtance mult all agree together) be findeth that his 
pꝛick ſtandeth in 4.6 degrees, 25 minutes, but it ſhould ſtand in 47 de- 
gres to age with his obſervation. Tzerefoze perteiving that he hath 
given the Ship to much way, he bringeth his Cozſe and obſerved alti⸗ 
tude to agree, and then he ſeth that his ſhip hath ſailed but 85 leagues, 
and there he layeth down a pꝛick foꝛ the true place of his ſhips being, ac⸗ 
coꝛding to his Cozſeandlatitude,fo2 ſo by his Coꝛſe and height he findcth 
the truth ef his diſtance, and repꝛoveth his ſuppeſed accompt to the 1 5 
leagues too much: and after this ſeꝛt he p:oceedeth from place to place, 
until he arrive unto his deſired Poꝛt: which is a concluſton infallivie, 
ik there bo no other impediments, ( whereof there hath not ben god 
conſideration had) which may bræderrcur, foz from ſuch negligence 
there may ariſe many inconventences. 


What may thoſe impediments be: 

ÞP Pexperience at the Sea we find many impediments that ſo diſlurbe 

the expected concluſton of our pꝛadice, as that they agree not with the 
true poſittons of Art. Fo2, Firſt it is a ＋ — not common to have tho 
wind ſo beneficial,as that a chip mayſail therby. betwœn any 2 alſign⸗ 
ed places upon the direct coꝛſe, but that by the contrariety of winds, che 
map be canſtrainad to travers upon all points of the Compals, thena- 
ture whereof J have before ſafficientipexpꝛeſſed. 

Sccondly, Although the wind map in tome ſoꝛt favour, pet the ſhip 
map haveſu:ha Leeward condition, as that ſhe mzy make her way 2 c2 
3 points from her caping. 

Thirdly, The Sterage map be ſo diſoꝛderly handled, as that thereby 
the Pilot may be abuſed. | 

Andlaſtly, —2 Compaſs may be ſo varied, as thal the Pilot may 
likewiſe thereby be dzawnintoerrour, at atlwhichthings, and mand 
moe, as the nature of his Dapiing, whether befoze the wind, quartering, 
oʒ by a bowling, o2 whether withlofty o2low ſails, with the benefits 92 

ances ofthe Sea, tydegates, ſtreams, and iozced let thereof, ac. 
Malt 8 (Iſap) the skilfal ilot muſt bave careful conſi⸗ 
eration, ar 


e better learned by pzactice, than taught by pen, fo2 

Unt at any man can be a cob and fufficient Milet oꝛckil⸗ 
bot an, but by painful and diligent pꝛactice, with the aſſiſtance 
if Act, whereby the famous Pilot may be eſtermed wozthy of his P20- 
Pember meet for the Common-weale. 8 
fafftci ewe pens eoderingof Pour Chart 


Non of the st d being aiſe defer 
——— the fall nature re e (ne; 
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wink it gronbya few queſtions to gibe you an otcaſlon fo exerciſe 
ſelf, in the perfect accompliſhment of cach concietins as are by this 
. exceltent and commodious inſtrument to be perfozmed. 


Neceſſary Queſtions for the better underſtanding of the 
4 J ail —— uſe He Chart, Sn 
1 Q. 14 3 (att 70 leagues upon znthwelT conrfe, J demant 
1 how many degrees IJ hall lay oz depꝛeſs the Pole? 
A. The difference will be 2 degrs, 30 minutes. 

2 Q: If in ſapling Met Noꝛthwelt J raiſe the Pole 3 degr&s, 30 

minutes, J demand ow many leagues J have ſailed 2 | 

A. The diſtance ſailed is 180 leagues. 

3 Q. If inſayting 180 leagues between Meſt and Nozth, J ratſe 
the Pole 3 degrees, J demand upon what C92'e Jhave ſavled, andhaw 
far J am trom the Meridian from whence J began that Cozſe? 

A. The Coꝛſe ſailed is No:thwelt by Welk, and the diſtance from 
the Mertdian is 90 leaques. 

4 A. If in ſapling 154 leagues J be do leagues Meſt from the Me⸗ 
ridian from whence J began my Coꝛſe, J demand _ what point of 
the Compaſs J have ſailed, and how inuch J ha ve railed the Pole 2 

A. The Cozſe is Nozthweſt by Nozth, and the Pole is raiſed 6 de* 


rœs. 

G 5 Q. Jf ſail Nozthwelt until J be 50 leagues from the Meridian, 
where J began my Coꝛſe: J demand haw many leagues J have ſailev, 
and how much the Polets raiſed: 

A. The diſtance ſatled is 71 leagues, and the Pole ts raiſed 2 de- 
grees, 32 minutes. 5 | : 

6 Q, Jfinſapling M. N. NM. J do in 30 hours raiſe 2 degrees,how 
manp degrees ſhould J have raiſed the Pole, if the ſame motion had 
been Nozth and bp Well ? | 

A. Pou ſhould have railed 5 degrees. 

7 Q: A ſhip ſayling towards the Welk, foz every 80 leagues that 
the ſapleth in her Cozſe, ſhedeparteth from the Meridian krom whence 
the began the ſame Cozſe 45 leagnes, I demandupon what point of the 
Compaſs, and how many leagues ſhe hath ſapled, inraiſingthePole 


bes: 
. 13550 bath ſapled Noꝛthweſt by Nozth 120 leagues. 

8 Q. A Pilot ſapling toward the Welt 100 leagues, hath foꝛgot⸗ 
ten his Cale, pet thus much he knoweth that if he had ſayled upon ſuch 
a coꝛſe, as that in 160 leagues ſapling he would have raiſed the Pole 
3 degres, he ſhould then have been kwiſe as far from. the | 


aa now he is, and ſhould alſo have degrees fy ta the & d 
. de 18, J would now know —— chan, ny 
rom I 


leacues, and far ho is (epavat 
— . began Sekabcose: Gs 
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A Sb hath ſapled 88 leagues No2zthweT by weff, & is 72 leagnes 
1A ede Fa WY : 25 . 2 e. 

9 Q. s departing from on te, the one | 
leagues towardsthe welt, bath raiſed the Pole 4 degrees, ud the 
ther hath raiſed the Pole 7 degrees, and is 95 leagues Meſt from the 
Meridian of the place from whence be began his coꝛſe, A demand by 
—— —7 the ſaid ſhip bath ſayled, and how far they be alunder, and by 


may meet : 

A. Che firlt chip hath ſapled Nozthweſt by weſt, the ſecond hat 
ſayled Nozthweſft bynozth 170 leagues , they are aſunder 65 —— 
and the cozſe betw&@n them is Nozth noꝛtheaſt, and South ſouth welt. 

10 Q. Two ſhips ſayling from one place, the one in ſapling 180 
leagues, is to the Eaſtwardof the Meridian where he began bis coꝛſe 
150 leagues, J demand upon what cozſe, 4 how many leagues the other 
ſhip ſhal ſapl, to bzing himſelf 50 leagues . — the firſt ſhip2 

A. Tbefirft ſhip hath ſapled A. C. by E. andhath raiſed the Pole 5 

degrees, the ſecond ſhip mult ſayl Noztheaſt by Nozth 237 leagues, 


— — ” — Es —_ — _— 


Lthough it may ſeem / to ſome that are very expert in 
Navigation) that theſe Queſtions are needleſſe, aud 
without ule, being ſo plain as nat deſerving in this 
ſort. to be pabliſhed, notwitkſtinding that thrir Opi- 
nion, I do in friendly courtelie adviſe all young Practi- 

ſe-s of this excellent Art of Sayl:ng, that they do not only by their 
Charts prove the truth of theſe anſwered Queltions, but alſo endea- 
vour themſelves to propound divers other forts of Queſtions, and 
in ſeeking their Anſwers to.enter into the Reaſon thereof: for by 
ſuch exerciſe, the young. beginner ſha!] underſtand. the ſubſtantial 
grounds of his Chart, and grow perfect therein: for whoſe eaſe 
and furtherance only, 1 have at this preſent Publiſhed chis brief 
Treatiſe of —— knowing that the expert Pilot is not un- 
furniſhed of theſe Principles, but evety little help doth greatly fur- 
ther in every beginning: And therefore for the further beneficof 
the Practiſer, I have hereuntoannexed a particular Sea Chart of our 
Channel, commonly called the Sleve, by which all that is before 

en as touching the uſe of the Chart, may be praiſed, wherein 
the depths of the Channel are truely laid down: being an Inſtru- 
373 
Del. 
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nel comming out of the Ocean Sea, much of it is frommy own 
practice, the reſt from Pitots of very gooi gangenen r 
great certainty by the uſe of this Chart, for by the- Altitude A 

depth | have not at no time miſſed the true notice of my Ships be- 
ing, Which (through Gods merciful favour) by my land; falls 1 
have found al wayes to be without terrqur, therefore have! it not ig 


light regard, for it will give you grent evidence, and is) wonthyſ to 
be kept as a ſpecial je wel for the Seamans uſe, hehe nevetoſo e. 
Pert. . _ a 


And thus having ſuſficien:ly expreſſed all the practiſes gppextain- 
ing to the skill of Horizontal Navigation, u hick kind of Sayling js 
now of the grea:eſt ſort only praiſed, ;; 1 think-irigogd for your 
better memory, bri.fly to report that which before is ſpoken as 
touching this kind of Navigation, and withal it wittnorbe amiffe 
to ſhew you after what ſort | have been accuſtomed to keep my Ac: 
compts tn my practiſes cf $:yling, which you ſhall find to be very 
ſure, plain, and eaſie, whereby you may at all times exxmine-whit: 
is faſt, and ſo reform the cauſes laid down upon the Chart; if by 
chance there ſhould any errour be committed. And ſo concluding 
this pat of Navigation, will in the next Treatiſe make known unto 
you the uſe of the Globe, ſuch uſes I mean as the Seaman may 
practice in his Voyages, and that are moſt neceſſary for his know- 


ledge. 


eee eee $3 04:90045 00060000 


A Table 


VHS eee eee ges 


The-Seamans Secrets. 
umd 28 91 10 Hun > 16391.) =: 
"Pyle ſhewing'the Order howthe Sen 

þ h he may at all times diſtinctly examine his 
former praftifes, fot in every 24 hours, which is from noon to noon, 
he lloth not on ty down his Latitude, with the Corſe and Leagues, 
uraiſd hot Wind Rath blown in the ſame time. 

01 blume is the months and dayes of the ſame ; the ſecond 
is thdobſtrrcdAititude, che third is the Horizontal Corſe or mo- 
tion of the Shiꝑ, the fourth the number of Leagues that the Ship hath 
ſayi68;7 the fifth is &ſpace wherein muſt be noted, by what Wind 
thoſe things have been performed; and the next great ſpace is to lay 
d ny fle Diſedtſe for your memory, + 


28 (39 19 


men may keep his Re- 


: * «2 

va * * 

* 
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Pinne r 1 
e beg +; The 13 of March 
- * == Anno. 1593. capeSAugaſtiuin | 
Monethe ang | Braſil, being 16 
da yes of ; the] Luitude. Corte, Leagus | Wind | lergues Eaſt from 
Monet. me, 1 began this 
be. * * 8. Nl. | . — | 
March, 24 | 2 ain Ndi- oc te 

4 * | | : 

; on ra e e Ia | Corepaſſe vated o 
© ng | — | 74 N.b.B.nor * E b. N. degrees the South 
N 26 r N. b. N. 35 | E. b N. deim weſtward, 

ö 27 2 49 _ 23 | E. b. N. eee 
— — — em — 5 — d44grecs, the Sou 
| 28 131 N.calterly. 26 E. b. N. ap; we{iward. 
29 I 4 N. N. W. "Ii | N. E. | 
N r Compaſſe varicd 6. 
I — Fd N 21 3 deg. 40. miu. tbe 
4 | O 39 N W. b. N. 15 N. E. : [South point weſt - 
Fats: [Ac W.. los IN. 
3 33 e 1 Obſervation, the 
9 35 N. W. b. N 20 N. e. b. E | aa 
a=} Fun 7 — | -—— be Heron. 
| 0 | Bo. 5 N. W.b. N. 2 N. E. 
11 4 47 N. W. | 18 Te. b. N 
12 =. 16 "* WW. "4 N. e. d. N Compaſſe varied 7. 
6 IN. W. b. N. 23 N. e. _— os _ 
_— —— | — | —-———— | font Eaſtward. 
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T Vere are thxcokins eig ind 5 
ſayll cle, per foʒmed b 
r 


ng upon a great Ci | 

A Coꝛſe is the paradexal line, which is deſcr; 
non any point ot the Compass. eee. 
A Trabert is the variety of the ſhips motign upon every alter 


of Coꝛſes. : : : { e + NN 5 
The Compals is an artificial Yozizan, by which Cazles arid Wi 
verſes are directed, and containeth 12 points, andevery point cantalti- 
eth 112 degrees, 02 45 minutes, being + of an hour. . F 
By ſuch quantity of time as the Mon ſeparateth her ſelt from the 
Sun, by the like rate of timeeverytide.voth — — 05 
In every hour the tyde altereth two minutes, in every floud 12 min. 
and in every ebbe 12 min. and in every day 48 minutes, detauſe 
ſo is the Pons ſeparation from the Sun: foꝛ the MM u dach (para! 
her ſelf from the Sun, in every dap one point and z minutes, beten 
the Change and the Full ſhe is to the Caſtwards of the un, and then 
is her ſeparation, at which time the is'befoze the fun tu relped de 
natural motion, but in regard of her violent motion, ſhe isthen be 
oꝛ abaft the Sun. f 17 1 107 1 
Between the Full x Change, che is to the weſtward of the Dun, ap- 
plying towards the Sun. and then is her application, at which time ſhe 
is behind oꝛ abaſt the Sun, in reſpect of het natural motion, but incon⸗ 
ũ deratien of her violent motion, the ist hen beloꝛe the bun 
She hath a violent motion, anatural mation, à ſiow, ſunft, and mean 
In every 27 dapes ond 8 hours, ſhe perfoꝛmeth her natural motion 
thꝛough the Zodiack. N iin Net, 
Between Change and Change there is 29 daros, 12 yours: Ami- 


nutes neereſt. 1s 100 437712129777 amm 
The Solar y&r conſiſteth of: 12 months, and tha & unar nt 

12 Moons. . 7 115 es , 
Tbe Mons Age is found by the 


Epact. | | 
All Zuſtrumentsuſed in 4 5 of what ſha pe or fm ſochr 
they be, are deſcreved oz zemouCratov upon 3 Circle. gg ſong! e⸗ 
tion of a circle, and therefoze are ef the nature eta Ci 
8 4 2 is the 360 part of a Circle, how big oz little ſoever the 
ircle be. 5 2 9.8 Www ey 
A Degree isapplycdafter the s ſeveral ſo2ts, to the Equatoz, tothe 
Meridian, tothe Yoz1zon, tothe vertical Circle,to Meaſure, to Time. 
Altitude is the diſtance, eight, oz mounting of above er. 
be Poles Altitude ts the diſtance detween the Pale and the 


zizon, oz the poztton of the Meridian which is contained between the 
Pole and the Yozizon. 


The - 
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above the Yoatzon , is that poztionof 
contained between the Hozlzon andthe fore? 
| | kg vin which lo contained detlvcenthe 

I an * 02, 02 0 eridt 
Wpich ie includedbetween the Zenith and the Tquinocial, 88 
. Longitude, is that poztion of the Equato; contained betwe&n the 
of & Mihels, one of the Jlesof the Aſſores, and the Meridian 
of the place whoſe longitude is deſired ; the reaſon why the accompt of 
doth at thts Jle, is becauſe that there the Compaſs 
yath no variety, fozthe —— of this Ile paſſetb by the poles of the 
Ad, x the poles of the Magnet, being a meridian pꝛoper to both poles, 
Longitude between place and place, is the _ of the Equ.- 

tog; is contained between the Pertdian of the ſame places. 

— Declination — oy — of — — eps wn 1565 72 the 
Equinoctial, 02 xt o eridian wbic eth by the Center 
of any celeſtial body, and is contained between the ſame center and the 


B 4 the deſcription of the Ocean Sea, with all Zlcs, 
30 R and Sands therein contained, whoſe limits extend 
theGeographtcal boꝛters of the earth, the perfect notice whercof is 

nt . thing required in a ſufſicient Pilot, in his excellent pꝛe ci 


ping. 

Geography is the deſcription of the earth onlo, whereby the terreſtri⸗ 
al form in vis due ſituation is given, whoſe diſt indion is by moun⸗ 
tains, rivers, vallies, cities, and places of fame, without regard of 
Circles. Climats, and Zones. | | | 

Coſmography is the deſcription of the Heavens, with all that is ccn- 
tained within the cirtuit thereof, vut to the purpoſe of Navigation, we 
muſt under ſtand Coſmography to be the univerſal deſcription of the 
terreſtrial Globe, diſtinguiſhed. by all ſuch circles, by which the di- 
ſtinction of the celeitial Sphere tsunderſtod to be given, with every 
Country, Coaſt, Bea, Yarbozow, or other place ſeated in their due 
longitude, latitude, zone, and clyme. | | 

Che Chart is —— Inſtrument in Navigation , pꝛetending the 
— — eription of the terreſtrial Globe, by all ſuch lines, 
circies, and di Sas are required to the moſt exquiſite skill 
of Navigation. - | 
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NAVIGATION | 
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W HEREIN IS TAUGHT 


* 


the nature and moſt neceſſary uſe of the 


1 . . . . : 
Globe, with the Circle, Zones, Climates, 
and other diſtinctions, to the perfect uſe of 

SATLIINS. \ 


By which moſt excellent Inſtrument is 
erformed all that is needfully required to the 
full perfection of all the Three kinds of 


NAv1GaATION., | 
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Printed by Gartrude Dawſon, living in Bartholomews Cloſe, 
| the ſecond door from the Half Moon Tavern's Alley 
chat goes into Alderſgate· ſtrect, 165 7. 
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| TRE: 
SECOND BOOKE OF THE 
SEAMANS SECRETS. 


What is the Sphere? 


Ye Dphere is aſolid body contained under one ſaperficies, 
in themiddeft whereof there is a point oꝛ pꝛick, which is 
the center of the Sphere, from whence all right lines 
d2awn to the circumference, are equal the one to the other, 
whereby it is to be underſt od, that the center ofthe ſphere 
is evenly placed in his midſt, as that it hath like diſtance from all parts 
cfthe circumlerence. And fozaſmuch as the Sphere is an Jnſfrument 
demonſtrating unto us the untverſal Engine of the wozld, we mult 
therefoze underſtand the Center to be this Terreſtial Globe wherein 
we have our being, which compared to the Celeſftal Globe o2heavens, 
ly Circumference doth here p2opoztion, as the Center to his Circle: 
whichearthiy Glo'e by the Divine mighty wozkmanlhip of Gov, doth 
admirably hang upon his center, being of equal diſtance from all parts 
of the Circumference. | | 


What are the diſtinctions of the Sphere? 


J Ye Sppere isdilfinguithedbytheten Circles, whereof & are great 

Circles, and 4 are leſſe circles: whereot there are only 8 deſcribed 
upon the badyof the Globe, limiting the Zones and motion of the Pla- 
nets, as the Cquinoctial, the Tcliptick , the Equine cttal Colure, tho 
Sollticial Colure, the Tropick ef Cancer, the Tropick of Capricorn, 
th2 Ar tick Polar Circle, and the Antartick Polar circle. Che Yo- 
21z0nand Meridian are not deſcribed upon the body of the Globe, but 


artificially annexed thereunto, foz the better perfection of his uſe. 


Which are the greater Circles, and which the leſſer? 


T He Equatoꝛ, the Ecliptick, the 2 Colures, the Meridian and the 

Yo2izon, are great Circles, becanſe they divids the Sphere into 
2 equal parts. The 2 Tropicks, the Polar circles, axe lefſer ctrcles, 
becauſe thep de vide the Sphere info two unequal parts. 


Which is the Equator, or Equinoctial? 


T Me Cquinoctial is a great Circle dividing the Sphere into two e⸗ 

qual parts, leaving the one half towards the Roth. and the other 
hall towards the Sonth, and is equally diſtant᷑ from bath, che Poles of 
the wozld 90 degrees, placedevenly beftw@nthent aPveſceived upon 
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alwapes the ove the Yoztzon, unleſs it be under either ot the 
poles,fo2 there the equatoz is in the haꝛiʒon: it crofſeth the Meridian at 
right ſphere angles, x it alſo crofſeth the ecliptick line in the 1 min. of. 
"0 E=,diftding the ecliptick +hozizon,xts alſo bythem divided into two 
equal parts: this line is alſo divided into 350 equal parts oz deg. which 
ore the deg.of longit; beginning theaccount in the paint of V, reckoning 
towards the Caſt, concluding the number 360 in the place where the 
firſt account began,viz.where the equatoꝛ dothinterſectthe ecliptick in 
the I min. of V, under which meridian S. Mihels one ot the Iles of the 
Aſſores to be placed in the Geographical deſcription of the terreſtrial 
lobe. What is theuſe of the Equator > . 
TS: Uſe ofthe Equinoctial, is to know the declinaffon of the Sun, 
on, & Stars, whereby the latitude of place is given, foꝛ that poꝛ⸗ 
tion of the Meridian which is contained between the equatoꝛ t the ten⸗ 
ter ofthe Sun, on, oꝛ Stars, is their declination: Alſo by the Tqut- 
noctial is known the longit. of plates, foʒ a quartercfa great circle being 
d2awnfrom the pole, to the place whoſe longit. is deſtred, ſo continned to 
the I N that deg. min. in which the quarter circle doth touchthe 
equatoꝛ is the longit. et the place, oꝛ if youbang any place that is deſcri⸗ 
bed upon the globs / whoſe longit. you wonld know, under the meridian of 
the globe, that veg. ol the equinoctial that is then likewiſe direded under 
the meridian, is the longit.veſired : when the ſun cometh upon the equa⸗ 
to2, then the days g nights are of one lengththꝛoughout the whole world, 
Ethentheſan riſeth upon the true point of E. ⁊ ſeteth upon the true point 
of the M. e nat els at any time: this circle being firedin the firmament 
is moved with the firſt'mover inevery hour 1 5 deg.by which account in 
24 hours hts mation is perfoꝛmed. And here note, that the deg. ofthe e ⸗ 
8 ba ve a double application, the one to time, + the other to mea⸗ 
re: in reſpec ol time I 5 deg. make an hour. ſo that everp deg. contain⸗ 
eth vnt 4 min. ot time, but when his deg, have relation to meaſure, then 
every deg. containeth 60 min. being 20 leag.of that cvery min.ftanveth 
fox amile after our Engliſh account. ut this allowance of 20 leag. 
to everp deg. of the equinoctial, in ſapling oꝛ meaſyring ol diſtances upon 
the E. c w.cozſes is only when you are under the ſame, becauſe the equi⸗ 
noctial being a parallel, islikewiſe a greatcircle,xevery deg. of a great 
cirfle is truly accounted loꝛ 10 leag.o2 60 miles. But in the reſt ofthe 
parallels rot the poles are elevated above the hoꝛiʒon.ifthere 
vou fal o2 meaſare ups te coʒſes of C. oꝛ w. there are not 20 leag.ta be 
allowed toe ver deg. becaule ſuch parallels are leſſer circles, therefoze 
they bave thefewer.nliberofleag tortery deg. ſo that thefartheryau de- 
fr5.theequatoz, the leſſer are the parallele, a the leler anyparallel 
the letter are his deg. bet auſe every circle cõtaineth 55 deg.t as the 
ircles ↄdeg. are diminiſhed in their quãtitꝑ, in like ſoʒt the diſtance an 
fwerabl eee begreegnmſt abate,as their circles dodecreaſe,xfurther | 
, thattbe equatoz, is the beginning ofallterreſtriallatitude, t de⸗ 
nok the celeſtial bodies, What 


them thie Jehan the hazizon in the true points of E. M. e bath 
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What is the Ecliptick 2 
T He Ecliptick line is a great circle, deviding the ſphere into 2 equal 
parte, by croſſing the equatoz,tn oblique ſoꝛt deviding him. ⁊ being de⸗ 
vided by him into 2 equal parts, bẽding frõ the equatoꝛ towards the N. 
t. 23 deg. x 28 min. being in the 1 min. ol es g , there determining 
the tropitallimits, this line likewiſe devideth the zodiaek, by longit. into 
12 equal parts, is devided together with the Zodiack, into 12 equal 
poꝛttons, called ſigns, xeveryoftheſe ſigns is devided upon the ecliptick 
into zo equal parts oꝛ deg. ſo that thes line is deviden into 360 deg.ups 
which line the ceter ofthe ſun doth tõtinually move: this circleis deſcti⸗ 
be dupon his pꝛoper poles, namelytbe pole of the zodiat, being in all his 
parts 90 deg. fr either of the: Che zodiac is a circle contrary to all ,foz 
they are mathematical lines cõiſting onlyof length, without bzeadth oz 
thickneſs; but the 32dtachath iatit.o2 bꝛedth 12 deg. whole limits are 
deg. of either ſive of the ecliptick,wherin the ſun, mon, x plãets perfozm 
their motiõs + revolutids, the ceter ofthe ſun only kepingups theeclip- 
tick. but the other placts have ſometime N lat. x ſometime @.lat. And 
here yon muſt unteritad,that the lat of the plàets oꝛ ſtars, is that poꝛtiõ 
ol the ecliptical meridian which is contained between the center of the 
plazt oʒ ſtar, ⁊ the ecliptick line, their longit. is th;t poꝛtion ot the line 
ecliptick. which is contained betwen the ſaid meridiant the ecliptical 
mertdian that paſſeth by the poles of the zodiac, the firſt min. of Aries. 
The 12 diviſions oꝛ ſtansofthe zodiac are theſe, Aries V, Taurus &, Ge- 
mini . Cancer S, Leo M, Vigo m, Libra , Scorpio m Sagittari . Ca- 
ricorn yp. Aquarius * Piſces : & theſe are their characersthat ſtand 
by them. The 7 Planets that kœ p within the limit cfthe Zodiac, are 
thelc, Saturn h. upiter X, Mars &. Sol O, Venus 2. Mercury &, Luna D, 
h perfoꝛms his conrſethzcugh ali the deg. of the z diac once in every 30 
rears: & in 12 pears: d in 2 pears: © in 365 daps Ft 6 hours, being one ' 
vear: y r as ©: tD perfo2meth her courſe in 29 days ⁊ about 8 hours, 
though all the deg. ol the zodiac. And note that this natural motion of 
the placts in the zodiac is krom the UL. towardthe E. the diurnal mo⸗ 
tion is violent, cauſed by the firſt mover,oz primum mobile, who in tverg 
24 h. doth perfoꝛm bis circular motion from the C. to the M.carrping 
with him all cther infertour bodies whatſoever. 
M hat is the uſe of the Zodiack >- 
PP the Zodiac # Ecliptick is known the longit.x latit.of anyceleſtial 
body, either plaets oz fixed ſtars, ſoꝛ aquarter ofagreatctrcledzawn 
from the pole of the zodiac tothe cetcr of any plaet oz ſtar, ⁊ ſo continues 
until it touch the ecliptick, that deg. e min. where the laid quarter⸗circle 
toucheth the ccliptick, is the longit. oltbe ſaid body, which is to be accdp. 
ted from the firſt min. of V, foꝛthe longit. of / is the poztion ofthe eclip⸗ 
tick lins. which is contained between the ecliptical meridtan paſſing by 
the poles of the zodiac, and the firft min. of Y, + the ecliptical meridian 
which palſeth bythe pales of the zodiac E the center or ane planet rub 


* 


The Seamans Secrets: 
When the Planefs areupon thenozthſſveoftheeclipfick, they ha 
nozth latifuds,+ being ſouth — the ecliptick, they have — 0 — 

0 1 Planets, the time of any Eclipſe, + the Sung 
decl by bis place in the ecliptick, are known by this circle,whoſe 
ule is very ample, « fo great purpoſe fozall aſfranomical conſiderations, 


What are the Colures? 

T De Sollficial Colure is a great circle paſsing by the Poles of the 
wozld, and the Poles of the Zodiack, and the Solffictal points oꝛ 
firff min. of Capricorn and Cancer, cutting the Cquinoctial at right 

Ophertck angles, in his 90 and in his 270 degrees. 
he Tquinoctial Colure is l kewiſe a great Circle paſſing by the 
_—_—— the woꝛld, and the Cquinotial point of Aries and Libra, and 
cxoſſeth the Equatoꝛ in his 1 nd 18 degrees, and theſe colures do in⸗ 
terlect eachother in the polcs of the wozld tothe right Spherick angles. 


What is the uſe of theſe Colures? 


1 Meir uſe is fo diſfinguilh the four pꝛinci pal ſeaſons of the year, 

Spꝛing, Sunmmer, Autumne, and winter, dividing the Cquatoz 

and Ecliptick into 4 equal parte: alſo that Arkof the Solſticial Co- 

lure, which ts included between the firſt minute of Carcer, # the Equi- 

noctial, is the Suns greateſt declination toward the noꝛth, the like ark 

being betwen the tropical point of , the equatoz, is the Suns greats 
elf ſouth declination, being in theſe our dayes 23 deg. 28 min. 


What is the Tropick of Cancer? 


| He Tropick of Cancer, is ene of the leſſer Circles deviding the 
Sphere into two uncqual parts, and is deccribed upꝛn the pole Ar⸗ 
tick, a parallel to the @quatoz 23 degrees, 28 minutes from him, being 
the fartheſt limit of the Ecliptick bending towards the no2th, to which 
when the Sun cometh, the days are then longeſt to all thoſe that inhabit 
the Noꝛth parts of the wozld, & ſhoꝛteſt to the Southern inhabitants: 
between this Circle and the Tquatoz are concluded the 6 ſeptentrional 
„Aries, Taurus, Gemini, Cancer, Leo, Virgo, in which ſigns during 
the time that the Sun abideth, being from the 11 of arch to the 13 of 
September, be hath No2th declination, and then is the Spzing and 
Summer to all ſuch as inhabit in the noꝛth parts of the wozld : and Au⸗ 
tumme and Winter to the Inha bitants of theſouth parte of the wozld: 
this circle doth touch the Ecliptick in the firſt minute of Cancer, where 
the mn beginneth his return toward the ſouth, whereupon it twk the 
name Tropick, which ſignifieth converſion or return, by which point 
ofthe Ecliptick, the diurnal motion deſcribeth this circle. 
What 
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What is the Tropirk of Capricorne 2 


T* Tropick of Capricorn is one of the leffer Circles dividing t 
pbere into two unequal parts, and ts deſcribed 1 Þ e 
Antartick a parallel tothe Equincctial 23 degræs, 28 minutes from 
him, being the farthelt bending of the Ecliptick towards the fouth, to 
which when the Dun cometh, the dayes are then longeſt to all thoſe that 
indabit in the fonth parts ol the u. old, and the ſhoꝛteſt to the nozthern 
Inhabitants: be: wen this Circle and the Equatoz are included the 6 
ſouthern ſigns, Libra, Scorpio, Sagittarius, Capricorn, Aquarius, Piſces; 
in which lignes, during the time that the Dun abideth, being fromthe 
13 of September to the 11 of March, he hath ſouth declination, ⁊ then 
is the Spꝛing t tte Summer to all ſuch as inhabit the ſouth parts ot the 
woꝛld: & Autumne t Winter to all the Jnhatitants in the nozth parts 
of the wozld: this circle teucheth the ecliptick in the firſt minute of Cas 
pricorn, by which peint the diurnal motion deſcribeth this parallel. 


What is the uſe of the Tropicks? 


PP the Tropicks the Suns declination is known, as alſo the Tro⸗ 

picks by the duns fartheſt motion towards the nazth andſcuty, foz 
fo much as the Tropicks are diſtant from the Equatoꝛ, ſo much ts the 
Suns greateſt declination : andſuch as is the Suns greateſt declining, 
ſuch is the biſtance befwen the Tropicks # the @quztoz: they are allo 
the limits ofthe burning Zone, ſeparating the burning and temperate 
Zoncs Fe2 between the two Tre picks, is contained the burning Zone. 


What is the Ar:ick polar Circle > 


Te Artick polar Circle is one of the leſſer Circles, dividing tho 
Sphere into two unequel parts, and deſcri bed upcu the pole Artick 
in parallel, to the Tropick cf Carcer, having ſuch tiſtance from the 
pole as the Tropick hath from the Cquatoz, being2 3 deg. 28 min. ups 
on which circle the Ai tick pole of the Zediack is placed, which being 
ſtred in the firmament, by the vertue of the firſt mover is carried about 
with the heavens, by which mot ion thie Circle is deſcribed. 


What is the Antartick Polar Circle? 
Antartiek polar Circle is oppoſitoto the Artick. and parallelto 
1 —— | —— being in all reſped ol ſoch ditanceand” 
deſcription, and about the Pole Antartick, as the Artick polar 
Circle is about the pale Artick. 


What is the Vſe of Artick and Antaztick polar Circles ? 


diffance of 


Uſeof two Ci is do de the 
T ates oethe Savines/frnnthePiteouruhe C 
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the Bolſticial points are diſtant from the Equatoꝛz, ſo much are the 
nw of the Zodiack from the _— of the TUozld ; the Circles do al⸗ 
divide and limit the feinperate e frozen Zones, foꝛ between the Tro- 

9 

that 


pick of Cancer t the Artic polar Circle is contained the Ne 
perate Zone, + between the Artick polar Circle ethe po 
within the Artick polar circle is contained the Nozthern frozen zone. 
Alſo between the tropick of Capricorn the Antartick polar circle, ts 
contained the Southern temperate Zone, and within the ſaid polar 
Circle, is included the Antartick frozen Zone: And theſe are all the 
Circles that are deſcribed upon the body of the Globe. 
W hatis the Meridian? 
T ms agreat Circle paſſing bythe Poles of the UWlozld,e 
your Zenith, dividing the Yoztzon into tio equal parts, in the 
puns Nozth and South: it alſo didideth the Spberc with all the paral- 
el Circles therein contained, into two equal parts, croſſing them at 
right Spherick angles. And this Meridian is not fired in the firma- 
ment asthe reſt of the Circles are, fo if it were, then ſhould it be mo» 
ved with the firft mover as the reſt are, but it is not ſo: theretoze the 
Meridian is manifeſted upon the Globe by a Circle 02 Ring oſ Cæpper 
faffnedunto the Globe upon the two Poles, ſo that the C lobe moveth 
round upon the two Polcswithin the Peridian: this Meridian is gras 
duated in every of his quarters into go degrees, by which his uſe is per⸗ 
fozmed: and note, tat one Meridian may have many Moꝛizone, yet cs 
very Hoꝛizon bath but one Meridian; foꝛ tf vou travel Southoꝛ Nozth, 
you keep ſtill upon the ſame Meridian, vet in everp lenſible difference 
of diſtance peu ſhall enter into a change of Yoztzons,fo2 there be as mas 
ny Hoꝛizons as there be ſenſtble differences ofdiſtance; and there be as 
many Meridians as there be ſcnſtbte differences of diſtance, .ſothat the 
differente be not upon the points Nozth # Dauth: but this Copper re 
ridtan anrered to the Globe is to beapplyed to all differences 4yſtans 
ces whatſoever, as amply as if the r were infinite. | 
2 Points 5 or HO 8 
rhe Uſeofthe Meridian is to kn | alcending of the un. 
T Mon, oꝛ Stars from the Yozizan,foz be npon the Meri⸗ 
dian, then are theyfartheſt from the Yozizon, and then is the moſt con- 
—— —— the Altitude of the Sun oz Stars, wherebyto find 
olese on. 
By the Meridian of peur Globe is known the latitude t longitude of 
any place upon the Globe centained,foz if you bzing any place under the 


an, the degrees of the Meridian do the latitude efthe ſame, 
and that degree of the Equatoz, which the Meridian deth croſs is the 
longitude, ec What is the Horizon? 


185 Bonzen ts a great Circle dividing the Yeavens into two equal 
| arte, the one half being above the on is always in fight, 
elþerbalt(3not ſen beinpuner the Pop gn perl (ales th 
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finito2 02 limit of our ſight, fo2 where the heavens andſeasſem to 
together, tbat is the hoztzon : the hoztzon is not frevinthe firmanent's 
Slate conſtantto his pꝛoper latifude , but becauſe in the 
lobe one and the ſamebo2izon may perfozm wh is required to 
all elevations, the hozizon is ſo artifictally annered to the Globe, that by 
the motion of the Meridian, inthe ſame there faulteth notbing in bis 
ue: andthehozizons in all reſpects diſtinguiſhed, as in the Sea Comy 
paſs. Thert are two kinds of hoztzons, a right hoztzon, and anoblique 
Non: when the Poles are in the hoꝛtzon, then it isa right hozizon,foz 
en the Cquatoz doth cut the hozizon to right angles, making a right 
ſphereand a right hozizon:an oblique hozizonis where either of the poles 
are elevated above the ſame, foz then the equatoꝛ doth cut the hozjzon to 
unlike angles, making an oblique ſphere,and an oblique hozizon, and al- 
though the hozizons be divers and many in number, foz every ſenſible 
difference of diſtance hath his pꝛoper hozizen, vet is the hozizan of th 
Globe ſo conveniently annezed therennto, as that by the moving off 
Meridian in the bo2izon,x by the Globes motion in the Pertdtan,both 
the Yo2tzMn and the Meridian are to be applyed as pꝛoper fo all places 
whatſoever,zndnote that the plate where you are, is alwaxes the center 
ofthe plam ſuperfictal ho2tzon. 
8 . — is 1 7 whatC 10 
oꝛizon is the beginn all altitude, ſoʒ whatſoever is abovs 
F J. 850 n, is laid to have altitude moze oz leſs and by the bozizon 
ſuch altitudes are given with helpof the Croſs ſtaffe, foz | the 
Croſs ſkaffe at youreye, ifbythe one end of the tranſverſary you ſee the 
. and by the other end (at the ſame inſtant) vou ſe the body ob⸗ 
erved, then doth the tranſoerſary ſhew upon the affe the altitude dey 
fired, bythe hoꝛizon, the Navigablecourſes from place to place arelikes 
wile known, asallothe quantity of the riſing and ſetting of the Dun, 
pg Stars: whereby is known the length of the dayese nights in 
all climates & at all ſeaſons: by tbe hozi3an is known upon what degr@ 
Berk part the an, nn whereby the tariatienal the Compal 
3 
is — the Poles Altitude ma vat all ſeaſons be given. 
Are theſe all the Circles appertaining to the Globe? 
1 yore are other 1 are fixed > Payer appt — 
particular Yozl Azumuths, Almicanters, 
and Antartick Circles. ; 
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of the quartaalticudo which are the degrees contatned 
thehoztzm and zenith, theſe circles cannot be deſcribed upon 
to be a toevery hoztzmn, but they are diſtinguiſhed by 
the quarta altitudo, fo2if J deſire fo ſc the Almi- 
canter Circle of Io degrees, by moving the quarta altitudo round about 
the bozizon, the zenith _ of . 42 quarter circle, doth ſhew the Almi⸗ 
canter deſired, in 
wee — Yo theſe ty 0 i, the 
o — — e ok both, arta altitudo 
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There is another ſmall tether das 

hour circle, to be annexed fo dian 
ection of 4 this circle d info 24. ; foztheper» 


= 


to eat purpoſe f42 Navigation, I here 
fully iiniſhed foz the pecfertion of this uſe. 
1 * the neh Artie Wo ? an 
re are two Poles, o2th Artick pole, and the South, o: Ant⸗ 

15 — pole, which wg are two immoveable pꝛics ſtxed in the fir 
mament, whereupon the Sphere is moved byLertae of the firſt mover, 
and are the limits of the Axis of the woꝛld, as alſo the extreme term 02 
band of all declination, being 90 deg. from all parts ofthe 2 

By the raiſing of the Polefcom tyeto2i30n, is known the parallel o2 
latitude of our being. it alſo gtveth the quantityofthe Artick circle, and 
ovliquity of the Spbere. 


What is the Axis of the 8 TS 
T — Axis of the M oꝛld is a right une ld by the Center of the 


phere,t limitted in the nlerencę. about the which the ſphere 
moveth, and is therefoze called ths Axis eftheſphere; x as alllines com» 
— — — | 2 potiits W a the = = the 
2 s of the . 
„ 3 * 


T VeZaviack Ale fwoPoles, Artick Antartick, being 2 
pzicksfiredinthefirmament,linfiting the Axis of the zodiack, ⁊ are 
diſtant from the polis of the won 23 veg. 28 min. which pol es by the 


the 
motion of the ſphorddo 


tion about the ptes nett 


nd fb 77 d into 90 1 . 
Ueſt towards De pe eve 1 irit 
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IS Tüten mes ing — 
2 of the zodiack, and his Axis is moved bythe Sphere as are his 
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Whatare the Poles of the 2 Fl 
Aden 


the help ol 
ge body, 


ich the quarter circle tcacheth, is the Azumuth 
pꝛovided that the Zenith and anſwerable tothe 
1 that is, ſo many degrees from the equatoz,as the Pole is 
| len. | 
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How many Zones be there? 


J Vere are Fide Zones, Two Tcmperate Zones, Two Frozen 
Zones, & one burning Zone: the burning zone lieth between 2 tro⸗ 
picks, whole latitute is 46 1035 6 min. which — by antient Geo⸗ 
* repozted to be net habitable, by reaſon of the great heat, 
which there theyſuppoſcdto be, though the perpendicularitp ot tbe ſuns 
beams, whoſe per petual mot ion is within the ſaid zone, but we find in 


cur travels, confraryto their repozt,thatit is not only habitable, but ve- - 


ry populcue, containing manyfzmcusand mighty Nations, x yelve 
in great plẽty the moſt pureſt things that bynatures bencfitsthe ear 
may ptocreat : Twice J have layled thzough the Zone, which J found 
in no ſozt to be offcnſive, but rather comfortable untonature; the extre- 
mity cf whole heat is not furious, but tollerable, whoſe greateſt fozce 
laſteth but 6 bcurs, that is from 9 of the clock in the mozning,unto 3 in 
the afterncn, the reſt of the day and night is molt pleaſing and delight- 
ful: therefoze they did nature wꝛong in their raſh repoꝛt. 
Of the Frozen Zones, 

T ve Frozen Zones are contained within the Polar circle, the Ar⸗ 

tick Frezen Zone within the Artick Polar circle, 4 the Antartick 
frezen zone; within the Antar ick polar circle, which are alſo repozted: 


not tobe habitable, by reaſcn cf the greatertremitpof tolo, ſuppoſed to 


be in thoſe parts, becauſe cf the Suns far diſtance from thoſe zones, but 
in theſe our dayes we find by cx pei ience that the ancient Geogrophers 
bad net the tue conſiteration of tbe nature oftheſe zones, ſoꝛ thꝛe times 
I have been within the Artick frezen Zcne, where 3 have. found the apr 
very temperate, rea &nd many ttmes in calm weather ma: vellous hot: 
J have felt ttt Suns beams £t as fo2ctble action within the frezen zone 
in calins ner unto the ſhoze, as J have at any time found with'y the bur⸗ 
ning zone: this zene is alto inhabited with people of geo d ſtature,ſhape, 


and tredable ccnditicns, with whom 3 hs ve tenrerſed, aud not found 


them ruvely barbarcus, as J have feund the Canibals which are in the 
Straits of Magibne,and Southern parts cf America: Ju the frozen zone 
I dt'covered a Coaſt which J named Oeſola: ion, at the firſt view there⸗ 
ol, ſuppeſing it by the loathſeme ſhape to be waſte and deſolate, but when 
I came to {inchoz within the Yarbozs thereof, the People pzeſently 
came unto me without fear, oflering ſuch prozthings as they hadto Ex⸗ 
change fo2 Aron Nails, xſuchlike : but the Canibals of America flie the 
—— of men, bew ing themſelves in nothing to differ from bzuit 

aſts:thus byerperifce it is moſt manifelt that tdoſe zones which have 
been eſte med deſolate 4 waſte, are habitable, inhabited e fruitful. At any 


man be perſwaded to the cotrary of this truth, he ſhall dohimſelf wzong 
in having ſo baſe an imagination of theercellencyof Gods Creation. as 
to think that God Creating the wozld 0 and the ſame bein 
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Lone 
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For thus 


—— God himſelf that — the ear th, and 


5 1 it, he created it not in vain, he framed ; it to be 


ck ol 


ntartick Zone is —. by the Tropick of y, 
the 4ntartick Poler ctrele, W brth boeadth oz latitude 2 beg. 2 g's 


hq . 
teretb the day half an hour, is called a Climate: theſe Climates tanke 
their names from ſuch famous places as ars within the ſaid Climates 
of whtch there are Nine, as by their diſtindioris may appear. 

1 Thefirft paſſing thꝛeugh Merde, beitinneth inthe datit ude of 
dcg.45 min. cendeth in 12 deg. 30 min. whole baedth te 7 deg.45 mir 

2 The ſecond paſlingth2ongh Syene, begitmeth in the kate ae 
deg. 30 min, t endeth in 27 deg. 30 min. whoſe bꝛeadth is 7 —-—. 

2 The — — Alexandria, beginneth my tif; of PPh. 
deg. 30 min Ec in 33 deg. 40 min, whole bꝛedth is 65 deg. 10 W. 
| 4 Tbe fourth paſfing by CE enn in tho latins 33 be 
40 min. #endeth in 2 5 deg, whoſe is 5 deg. 20 min 

5 The fifth paſſing by Rome, beginneth in the latitudeot 39 deg. and 
endetb tn 43 deg 30 min. whoſe bzeadth is 3 deg. 45 min. | 

6 The ſirth paſſing by Boriſthines, beginnethin 43 deg. 30min, and 
endetb in 47 deg. 15 min. whoſe bꝛeadt i is 3 deg. 45 min. 

7 Theſeventh paſſing by the Riphzanmenntains,beginneth in 47 dag. 

I ; min + cndefh in 50 deg. 20 min. whoſe bzeadth is 3 deg 5 min. 
a The eighth paſſing by Mzotis, 02 London, beginneth in 50 beg. 20 
min. and endeth in 52 deg. To min. whoſe bꝛeadth is 2 deg. 50 wk 

9 Theninth paſſing by Denmark, taketh his beginning in the la tit. ot 
5 3 d. 10 m. endeth in the 2 d zom. hath in bzedih 2 5.20. m. 

Il you deſtre to know how many le ag.everp climate is in bꝛedth . au 
feꝛ every deg. 20 leag. 02 o m ſes.t᷑ foꝛ every min.a mile, ſo is the Wt 
ſtance given. Thus ha ve J mani feſted unto you all the diviſions a 
particularities ot the Spheres diſtinction. 2 
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What is the uſe of the Globe? 


Ir uſe of the E lobe is of ſo great eaſe, certainty, æ pleaſure, as that 
4 the commendationsthereof cannot ſuffictently be expꝛeſſed, foz of all 
- Ynſtruments it is the molt rare and excellent, whoſe concluſtonz are in⸗ 
allible, giving the true line, angle, ans circular motion of anp Coꝛſe oꝛ 
ravers that map in gation happen. whereby khe longitude and 
-latittide is molt pꝛetiſely known, ᷑ the certainto of diſtance very plain, 
ip manifeſted accozdingto the true nature thereof: itgivetbthe variati, 
on ol the Compaſs, and the oz time of the dap at all ſeaſons, and 
in all places. And by the Globe, the Poles height map at all inſtants, x 
upon every t oz Au of the hoꝛizon by the Suns altitude taken, 
be moſt preciſely known, by the certainty al whoſe excellent we the ekil⸗ 
ful Pilot ſhall receive content in his ple aſing pꝛdiſe gubernautick. 
n How are diſſances meaſured upon the Globe ? 
W Pen there are two places aſſlaned, the diſtance between which ycu 
deſire to know, with a patr ot circular Compaſſes you muſt do it 
in this ſoꝛt: ſet one fot of the Compaſſes upon one of the plates, x the | 
- other fot upon the otber place, the Compaſſes lo ſtretched fu2th, bꝛing 
unto the Equatoz, and as many degrees as may be contained betwen 
thoſe two points of the Compaſs, allowing 20 leagues faꝛ every degree, 
is the diſtance defired: oꝛ if the places be of ſuch diſtance as that yon 
cannot with your Compaſſes reach them, then take withycur Compaſ- 
ſes 5 deg. of the Equatoz, which is 100'leag. o2 10 deg. faz 200 leag. 
andſo meaſurehow often the diſtance is contained between the ſaid plas 
ces, if any part of a Degree doth remain, fo2 half adeg. allow 10 tear. 
loꝛa guarter ; leag. Fc. But ii vou deſire a molk crquiſite p!eciſencſs in 
the minute, ſecend & third,then do thus, when pour Com- 


* 
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Zenith directly over the ſame place, & ſo is your Globe rectiffedfoz the 
execution of any pzactiſe : and without this ozvering ofthe Globe, there 
— — by the ſame, ye be, ther 
| How is the Longitude of places non by the Globe? 
BY turning the Globe within the Meridian, youmult bztng the Pꝛo⸗ 
mento:y Bay. Yarbozow, City, oz other place (whelelatitude and 
longitude you ſeek ) pzeciſely under the Meridian, there holding the 
Globe ſteavy, the degre of the Meridian that is directly over the ſaid 
lace, eweth the latitude thereof, and that degree of the Equinoctial 
dich is directly under the Meridian is the longitude cf theſame place. 
How is the Corſe found between place and place? 
TJ Wo places being aſsigned the Coze b:twen which you deſire fo 
know, fi ſt (eek tre latitude ot one of theſe places, x redifie the globe 
anſwerable unto theſame, as befoze is taught, then bzing that place di- 
reciy under the Meridian & Zenith, it both places be under pour Me⸗ 
ridian, thcy then lye Nozth and South. ik not then, bꝛing the varta al- 
titudo to the other place, and note upon what part of the hoztzon the end 
of the ſame toucheth. fo2 that is the pꝛeciſe hoꝛiʒ ontal Coꝛſe betwen the 
ſaid places; but this you mult conſider, that the hoꝛtʒontal Coꝛſe is not 
the Navigable Coꝛſe, rmleſs the places be of ſmal diſtance, foz tt an 
place bear noꝛtheaſt from me. oꝛ eaſt from me, oꝛ upon any other point, 
Noꝛthoꝛ South excepted. and be diſtant 500 leagũes, if I (ayl upon the 
Hozizontal Cozſe, A ſhall never arive unto theſame place. 
How then ſhall the Pilot fail by the Globe, if the 
matter be ſo doubrful > 
'T: Ve skilful Pilot that uſeth this excellent Jnffrument,voth firſt con⸗ 
lidcr the place from whence heſhapeth his Cozſe, and rectifieth the 
Globe anſwerable to theſame,thenb:ingingthe place diredlyunder the 
Meridian and zenith, there helding the globe feady, bꝛingeththe quar- 
ta altitudo to the place fo2 which he ts bound, the end whereof ſhewet 
upon the Yoztzonthetrue hoꝛizontal Coꝛſe, upon which Coꝛſe helatlet 
2002 zo leagues, andthere maketh a note oz pzitk by the edge of hts 
Quarta altitudo, acco2ding to the true diſtance pꝛoved by cozſe,reckoning 
an altitude as in the uſe of a Chart: then he bzingeth that pzick oꝛ note 
under the Meridian, and there conſivereth the true latitude of his being, 
he then rectifieth the Globe anſwerable to the ſame pꝛick, and ker ping 
the lame under the Zenith,doth again tnrn to the quarta altitudo, to the 
place foz which he is bound, the end whereof — ye the Yozi 
tbe hozizontalcozſe,then ſapling as at the firſt, de maketß a note o2 paick 
as befoze, and thus pzoſecuting his Cozſe, thall arive unto hts deſired 
te: but in this pzactiſe be ſhall plainly pꝛove that his hoztzontalcozſe 
ill differ greatly, and that by bis ſapling in this ſozt, be thall by his 
notes and pꝛicks deſcribe the true Pavigable & nereft Coꝛſes between 
the ſaid places; Che like Method is to be obſerved upon any travers oꝛ 
fozced courſe whatſoever ; andtherefoze the Pilot muſt take ny that 
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40 l Op fo conſider thed(- 

Canceof Yoztzontal Coꝛſe will lead him between 
the ſald p prove oz ik — * de moꝛe 11 aſunder, the hozi⸗ 
* — 11 "ot So mean to finde laces: unleſs they lye Noꝛth 
2 Nb zontal courſe len anytwo 4 is à poꝛ⸗ 
tion oł a Ae e,which being ok large diſtance, mut foꝛmed 


by a great circle Navigation, and not by Yoztzanfal coz! oo : koꝛ the col⸗ 
lection of many Yoztzonfal Cozſes being nit together, do —.— a 
Paradoxal motion, altogether differing from a great circle: as foz ex» 
ample: Being at Cape verde, there is a place diſtant from me 80 deg, 
upon the point Nazthweſt,unto which place J daſire to ſayl, J therefoze 
Cape verde, under the Meridian of my Globe, there conſtdering 
latitude ofthe Cape, I raiſe the Pole antwerable to the ſame, and 
the Zenith directly over the Cape, thenturning the quarta altitudo 
tothe point — upon the 7 all ſuch places as the ſaid quarta 
22 21 „ do bear due Nozthwelt from me now pꝛoſecuting 
oj: Verge ren of my Compaſs, the firſt dap I ſapl 20 leag. 
e 1. mark by the edge of the quarta altitudo 20 leag. from 
— that mark under the Meridian I rectifie the 
lobe ble to — e thereof, the next day A ſayl other 20 
leagues u ſame point, and make a mark as at the firſt, J bꝛing 
ws a ma 190 under the — — Bl 1 3 Alder as LE 
add cutingt cribe a 
n and mo to the Nozth of the place unto which 
would ſayl, the farther the diſfance, the greater the difference: by 
this ne you may deſcribe paradoral lines upon all the points of the 
' Campaſs,bat this is to Le 1 pour differences be as ſmall as 
you may, . t then exceed 20 leagnes, ſoꝛ by the ſmalleſt 
. 1 27 l the greateſt certainty. And bythe deſcription 
may very manifeſtly under ſtand the difference of 
1 5 and great Circle Naviga tion. 
age, 02 the aging uſe of the Globe, convenient fo; 


rern Ver Alia the chick of Alke; kindoot( 
of all the 3 kinds ot ſayling. 
62 nee aegia them this kind o ſapl⸗ 
— a Coꝛſe hy _ 1 —＋.— betwern 
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-yon are fozced to an ſent coꝛſe by the skill of great Circleſayl- 
ing, that cozſe ſhall be te opment —— to ver⸗ 
om your voyage. Andalſo when with @venrable winds the pilote 
ſhall ſhape a Cozſe by his Chart o Compaſſe paradorall, as the beſt 
meane to attaine his Pozt, be ſhall bythiskinde of ſayling finde a bet - 
ter and ſhozter Cozſe, and by ſufficient demonſtration prone theſame, 
ſo that without this know J - not how Cozſes maybe oꝛdered to 
tdetr beft advantage: therefoze fith by it the perfection of ſapling is 
largely underſtod, and the errour likewiſe moſt ſubſtantially contro- 
led, it may of right challenge the chiefeſt place among the pzactiſes Gu⸗ 
bernautik. The particularittes whereof if J ſhould by an ozverlyme- 
thod labour to expꝛeſs, it would be a diſcourſe over-jarge fd2 this place, 
as I think troublefome it the pꝛꝛmiſes be not well underſtood: therefgge 
J — now over⸗paſs it, until a time moze convenient, and ot better 
leaſure. 


of Paradoxal Navigation. | 
) Aradcral Navigation, demonſt rateth the true motion ol the ſhip up⸗ 
on any Coꝛſe alsigned, in bis true nature by longitude, latitude, and 
diſtance, giving the full limit oz determination of the ſame, by whic 
motion, lines are deſcribed neither circular nozffrait; bat concurred 
winding lines, and are therefore called paradoxal, betauſe it is beyond 
opinion that ſach lines ſhould be deſcribed hy plain hozizontal motton:foz 
the full perfection ofwhich pzactiſe J purpoſe (if God — to pub⸗ 
lich a paradexal Chart, with all convenient ſpted ans ſo will viſcover 
by the ſame at large all the pzactiſes of paradorat and great circle na⸗ 
vigation, fo2 upon the para doxal Chart, it will beſt ſervs the @camans 
purpoſe, being an inſtrument poztable, of eaſte ſtawage and ſmali ꝓʒa⸗ 
ctiſe, perfozming the p:actiſes of Navigation as largely and as 
ally as the Globe in all reſpects: and all theſe pꝛattiſes of ſapling bef62e 
mentioned, may in a general name be aptly called Navigation geoms- 
—— becauſe it wholly conſiſteth of Geometrical dvemonſtrative con⸗ 
cluſions. 

But there is another knowledge of Nav 
leth all that is befoze ſpoken, oz that bath hi ben vulgarly pzacti- 
ſed, as the ſubſtance his ſhadow, oꝛ as the li 
ſcured darkneſs : and 9 — skill of ſayling may well be called Nas 
vigation arithmetical. 
zehended within the limit ol numbers, d | 
— points of the . — = 

the diſtance of any Travers foz the particular elebatio 

yea,and leſs parts allure your ſelf: it giveth longituvee 
——ů — ertainfx 
means the like canst be phat. 
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mon will towards — koꝛ it is not in reſpect of my pains, but of my 
love, that J would reccivefavourable curteſie. 
How may the Poles height be known by the Globe? 
* — an, divers ways to find t — — 12 beight by the Globe, as well 
Meridian as upon but ſith befoze J have ſuffi 
ciently ke 56d how by the UNS Meridian Altitude, the Poles height 
map be found, J will therefoze in this place ſpeak no further therof, but 
fo2 the other kinds it may be known as followeth : 
How by the Suns Riſing or Setting, he Poles height 
| may be known, 
BY your Compaſs of variation o2 ſome magnettcal inſtrument, ob- 
ſerve at the Sun ring, upon what degree at the Hoꝛiʒon the Cen⸗ 
ter teucheth accozding to the true bo2iz:ntal poſition of the Magnet, all 
variation duly — that being known ſearch in the Tables ofthe 
merides, fo2 the Suns place in the Ecliptick, at the time of pour 
— — — that place oꝛ degre of the ecliptick wherein pou 
find the Sun tothe oꝛiʒon, and move the Meridian of the Globe 
as occaſion — until that ober ved degree. of the Yo2izon and 
the Suns place in the Ecliptick do juſtly touch together, fo2 then ts 
the Pole in his due Elevation, as by the interſection of the Hoꝛizon and 
Meridian may appear, in like ſoꝛt you may find the Poles Altitude, by 
any known fired Sar in the Hoꝛtzon. 
To findout the Poles height by the Sun, upon any point 
of the. Compats, 
EY y the Compaſs of variaticn, rediſted to the true ho2izontal poſition 
oblerve the Sun until he come to any point therot at your pleaſure, 


quarta 
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rta alti: udo, and ſetting the ſame upon the obſerved point of th 
En EEE a ks 
t eridian bis interſedion e n, the eleva⸗ 
— the Pole from the Hozizon. 


To find the Poles height by any given Azumuth by 
the Sun being above the Horizon 


PP your Magneticat Inſtrument, oz — of variation, obſerve 

the Azumuth ofthe Sun at any time in the fozenon, oz afternoon, 
the neererthe Sun is to the hozizon,the better hall be your oblervation, 
:ndat theſame inſtant take the height of the Sun from the hoꝛizon, keep 
theſe two numbers in memozy, andnofe that the Azumuth ve obſerved 
attoꝛding to the true poſition of the hozizon, by having god regard to 
the varie tion of the Coimpaſe, then bꝛing the quarta altitudo fo the place 
of the Dun 1n the Ccliptick,and ſet that degree of the duns place inthe 
Ecliptick upon the ober ved degree of Altitude by the graduation of the 
quarta altitudo, and if tte endtherecfat the ſaine inſtant do fall right ups 
on the obſerved deg. of Azumuth, thents the Pole in his due elevation: 
te not, then raiſec2 lapthe Pole as occaſion requireth, alwaies regard- 
ing that you place tte Zenith anſwerable to the Poles altitude, & then 
again bꝛina the Suns place to his altitude upen the quarta altirudo, anb 
jak again whether the end ther col do touch the obſer ved deg, of the Azu⸗ 
muth upen the hoꝛizon, if not, pou mult pꝛoſecute this oꝛder, until at ene 
inſtant the place of the Sun be upon his true Almicanter, by the edge of 
the quarta altitudo, ⁊ that the end ot the quarta altitudo do alſo touch the 
obſer red deg. or — upen the hoꝛizon, fo2 then is the Pole in his 
true elevation, as by the Mer idian and tbe Yotzon will appear. 


To find the Poles height by the Sun, by any tuo given Azumuths, & Alti- 
tude s not regaiding the true horizontal poſit ion, or ncedleſs variations. 


Beau, e there map great erroꝛs be committed in the fozmer obſervati⸗ 
ons, unleſs the Compaſsbe perfealy well reained, ſo as it may re⸗ 
peu the true parts02 viſtinctons of the hozizon, it is not amnſstocnfozm 

yon how without regard of variation, the poles height may be found, 
Thcrefo:e by your Pagnetical inſtrument o2 Compals of variation, 
obſerve the duns Azumuth, without regardof the true hoꝛizontal poſiti⸗ 
on, ond at the (ame inſtant obſerve alſo his Altitude from the bozizon, 
ke pthoſe two numbers in memozy , then after the Sun hath moved a 
point 02 two points of the Compaſs moze oz leſs at your diſcretion, ob- 
ſerve again bis Azumuth and Altitude as at the firſt, then conſider 
the ark of ths Yozizon, thzough which the Sun hath moved betw@n 
theſe two Obſervations, foz by the two Dblervations of the Suns 
Altitude and by the degrees of Azuanth thzough which the Dun path 
moved, the Poles height is thus known: Firſt, ſet the Globe tothe 
Elevation of the place wherein you are as ner asyou can . 
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mins the Zenith to the like latitude from the Equatoꝛ, as the poles ele⸗ 
vation is from the poztzony then bing the quarta altitudo fo the place of 
— — etl on the time of vour obſervation, there place 
tbe Sun upon the firſt obſerved altitude by the degrees of the quarta alti. 
tudo, and not the degree of the Yozxtzon which the quarta altitudo then 
toucheth:this done,bzing the duns place to the fecond obſer ved altitude, 
by touching the quarta altitudo E the globe until the degræ of the Suns 
place in the ecliptick, and the degree of his altitude upon the qnarta alti- 
tudo do meet. Then again conſtder the degrees ol the hozizon, which the 
end ol l he quarta altitudo foucheth, and note the ark of the Hoꝛiʒon con⸗ 
- tained between your two Dbſervations, of bow many degrees it cons 
liſteth. if it agree with the obſervations made by your Magnetical In- 
ſtrument, then doth the Pole Rand in his true altitude, if not,you muſt 
either raiſe oʒ depzeſs the Pole, and ag__ pꝛoſecute the foꝛmer pꝛadiſe, 
until you finde ſuch Azamuths and Altitudes upon the Globe, as you 
found by your Magnetical obſervations, fo2 then the Pole doth ſtand in 
bis true altitude, and then doth alſo appear the true Azummth of both 
pour obſervations, which if it agr&@ not with your Compaſs, then is 
— — varied, and map hereby be co2rected, ſo that this dolhnot 
poles height, but alſo the true hoztzontal poſition without 

errour. 


your C 
only give 
To find the Poles heightby taking the Suns altitude above the 
Horizon, ſo that the preciſe time of any ſuch Ob- 
ſervation be known, 

1 F you deſire at any time ofthe day to know the Poles height, as at 8, 

> 9, 02 10 of the clock, #c. mark diligently the time of your obſerva- 
tion, at what inſtant you do obſerve the Suns altitude fromthehozi zen, 
the time and altitude thus known, bꝛing the place ofthe ecliptick wher⸗ 
in the Sun is at the time of your obſervatton directly under the Meri⸗ 
dian, there holding the Globe ſteady, bꝛing the Inder of the Circulus ho- 
rarius to the hours of 12, 02 non, then move the Globe until the Inder 
come to the hour of your obſervation, there holdthe Globe ſteady, then 
bzing the quarta altitudo to the place of the un in the ecliptick, if it a 
grit with your obſerved altitude, t the Pole ſtand in his true 
Elevation, ifnot, move the Meridian by raiſing oz depzeſſing the pole 
asaccaſion requireth,until you the altitude and the Hour to agre, 
and then yon have 7 — and by the end ol the quarta altitudo 
doth alſo appear the degree of Azumuth, be 


the Zenith ſo far from the Cquinocti⸗ 
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To find the Poles height by any two obſervationsof the Suns Altitude, 
not regarding the hour of the day, or any horizontal poſition 
of the Magnet, ſo that you know the diſtance of time 
between the ſaid Obſervations. 


though there be ſome difficulty in giving the true time of anꝑ ob⸗ 

A ſervations at the ea, by reaſon of the alterations of — an | 
of the needleſs variation, yet it is a matter moſt calte by a good hours 
glaſs, half-hour-glaſs,and minute-glaſs,to meaſurs the diſtance of time 
between any two obſerved altitudes, you may therefoze upon that 
ground find the poles height with great facility at any time, by the un 
02 any fixed Star, in this ſozt: . | 

Conſider in what place of the Cclipfick the Sun is at anytime of 
pour Þbſervation. bing that place to the Meridian, there with ablack 
Lead, by movingthe Glube,teſcribe a parallel to the Equatoz,anſwers 
able to the Suns diurnal motion and declination foꝛ the ſame inſtant, 
then if between our Dbſervations there be an hour, two hours, moze 
oꝛ leſs at your pleaſure, as by your running glaſſes may be known, ven 
mult allow fo2 every hour 15 degrees of the Equatoꝛ foz ſo much aſcens 
deth every hour, and foz every 4 minutes one degree, and foz every 
min. + of a degree, then — this Oꝛder bow many degrees the 
Dun is moved betwenycur two Diſervations, you mult upon the pas - 
rallel which you dzaw make two notes, ſo many degrees aſunder as 
the Sun hath moved between your Dbſervations, which may be done 
in this ſo2t : bꝛing the place wherein the Sun is under the Meridian, 
and mark what degree of the Equatoꝛ is then under the Meridian, the 
Globe ſo ſtanding upon pour Parallel clofe by the Meridian, make the 
firſt note oꝛ mark, then turn the Globe, and reckon the degrees cf the 
Cquatoz that paſs under the Meridtan, until ſo manybe paſt as was 
your Dbſervation, there again hold the Globe ſteady, and upon pour 

arallel cloſe by the Meridian make year ſecond note oz mark, then 
knowing the Suns altitude at both the Obſervations, you mult bzing 
the quar ta altitudo, to the fit ſt note made upon your parallel, there hold⸗ 
ing the Globe ſteady, the quar ta altitudo, and mark agrit ing in alti⸗ 
tude, bzing the quarta allitudo ta the ſecond note, if that do alſa ag 
with your fozmer obſerved altitude, then doth t cbe * in 
true Elevation, it not, ycu muſt ele date oz de ho Pole reli⸗ 
on, until you bꝛing the two obſerved altitudes of the to acre. | 
the two marks which you made upon pour deſcribed parallel, and ehen 
is the Pole at his true elevation: and what isſpokensf the Sun „ 


like map be done byany known red Star. J hold thisconcluſton to be 
very necelſarg, plealant, and eaſle ſoz the Deamans pur pace. 


To 


The Seamans Secrets. 


To ſind the true place of the Sui in the Ecliptick 
at all times. 


PCcauſe it is moſt neceſſarily required in the fozmer pꝛactiſes, that 
— the true place in the —＋ be at all times known, 3 
think it not amils to infozm yoa how the ſame may be done. 
The chtefelf and molt certain mean to know the ſame, is by the 
the Ephemerides, but thoſe Tables wanting, the Deaman 
may in khislozt do it: By the Regiment ſ&k out the declination ofthe 
Dun, that being known, bzung the Zenith upon theÞertidian, ſoma- 
ny deg. and minuts from the Equatoꝛ as is the Suns declination, then 
move the Globe until ſome deg. of the Ecliptick do come directly under 
—— ol the Zenith, fo2 that is the Suns place: you muſt further 
, whether it be between March and June, foz then ou mult find 
the deg. in that quarter ofthe ETcliptick, contained between Aries and 
Cancer: if it be between June and September, peu mull find the deg, 
qo wag the Ecliptick, contained between Cancer and Libra, 
Ec. re * 

It may alſo be known upon the Yozizon of the Globe by a Calender 
Circle that is there deſcribbed, in this ſozt : Firſt, ſearch the day of 
your Month wherein you deſtre to know the @uns declination, and 
directly againſt the lame degree which Mandeth fo2 that dap. doth 
alſo ſtand the degree of the Zodiack wherein the Bun is at the 
ſame time, in a Circle repzelenting the Zodiack, and deſcribed 
upon the Boztzon. 

But if it be Leap-year, you muſt not take the pꝛeciſe day of the 
Montb wherein you ſe the Suns place, but the next day following, and 
againſt that day ſæ the declination, 


To find the Poles height by any two known 
fixed Stars. 
„ you ſee any two fixed Stars, which you know to be both af 
Wenn inſtant in the Yo21zon, upon pour Globe ſearch foz thoſe 


To find the Poles height by any two known fixed Stars 


another way. 
Hen peu ſe any fired tar that you know to be in the Yozizon, 
— — take the ol ſome other ha that 


La 


, befoze the fir ſt be r — oetg” 
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lettude, ben the Globe 
the Circulus horarius, the rue time of you 
To know the length of the Dayes and Nigh tall times, 
and in all Places. 
are and —.— given wherein pon deſtre to knowthe 


engt oder 0 rt ſet the Globe to his Alti fo the 
are, 19 1158 . Dun in the Ecliptick, fo2 the time 
N bꝛing that pf ace of the =—_ under 
Wertdt; Gisbe ty be nabe not, place the In⸗ 
of the © Cir 6g Lane honing the Slope 12, oz non. then turn the 
obe the place of the un to touch the Caſt part of the 
= thre hol Globe, pon ſhall ſe by the Inder of the 
true time of the Suns Ulſing, then bꝛing the 
oe nn ing the Bagley Noo and you ſhall there 
110 erg ea aries top he ale the 
y appear. this may ſu 0; e ofthe 

1 Wenngns ur 


e. 
et Triple King and Seffing of the Stars, 
1 (fy e eh 7 — 


nn 


Sue they do in — bon a wn eh to = — uſe, 3 — omit 
Rom! as matters moze troubleſome than p2ofitable foz him, erpecing 

ſome learned Pathematician a wozk of wozthy eX&m, wherein 
beſe, and many other excellent Concluſions, ſhall by cunning Demon» 
Cration be made known unto us. 


OF 


_—_— —— —  — — * 
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T a Fomas m is an Artificial — 
. ne 
of the Exe: 57 


Dioptra 
e conveys - 
ſcration whereof wt bright, be Demon⸗ 


is 
Make 9 of four right Angles, as is the 
Square, I. o. h. n. the No gned A of the s the 


— where placing one fcot ot pour Compaſſes, ſtretch the other 

fot to the Angle a. 1 18 deſcribe a — ofa Circle, as is 

the Ark o. d. n. enter I. to his op 2 —— h. Ls 
2 9225 uadꝛant o. d. n. is divided inte 

the Ark d. n. into go e — 


every 1 di viſtons touc 

e eareth: Then conſider the: 

length of pour Trae ate take hatf thereof, layipg it =: 

line 1.0. in 1 from t'S. : 

ball £ ant, e 1 * 2 8 
1 « re 

tht th des of the Square, malt by as long d che 


9 


line u. h. ae Figur 


r — — 
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ebenen hould be of uronſonable ledgth fo contain moy 
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an 60 begrees,therefoze to keep him in due foꝛm fo2 the caſe of his uſe, 
that the complement of o deg, ſhould be contained upon the ſtaff, 
the other 30 ure axtiſictallꝑ pzojectedupon the Tranſverſary,- as b this 
demonſtration appeareth,.and in thts ſozt conſider the length of pour 
ſtaff from that point S. to the taſt interſection which endeth in 30 deg, 
lay down the length of the line 1. h. at the point of v from that point 
dꝛaw a right line, cutting the line I. h. to right Angles as inthe line 
v.a. being juſt the length of half the 1 — thendividethe ark 
o. d. into 4.5 equal parts, accounting from t point d to the point o. 
then krom the Angle 1. dꝛaw right lines to the firſt 15 of thoſe parts, 
and as thoſe lines do cut the line v.a. ſo muſt the Mranſverſary be gra⸗ 
duated on both his parts, whereunto vanes being framed; pour ſtaff is 
finiſhed to gour uſe, 


T Here is a ſtaff of another p2ojection, which A find by pꝛaciſe to be 

an Inſtrument of very great eaſe and certainty at the Sea, the 
Sun not being more than 45 deg. above the Yozizon, whoſe uſe is con- 
trary tothe other befoze demonſtrated, foz by this ſtaf the beam of the 
Sun ſhadowing upon the Tranſverſarp, doth thereby give the height 
molt pꝛecileip, not regarding bow fo place the center of the ſtaffto 
Eve, foꝛ the cozrectionof the parallax of tte ũgbt, and without lo king 
upen the Sun, whoſe demonſtration is thus: 

2aw two right lines, yo Ir at right Angles, as do the 
lines d. v. and d. s. upon the Angle d. deſcribe a quarter Circle, as is 
the ark v. s. divide that Quadꝛant into two equal parts by the line d.n. 
cutting the Quadꝛant into the point h. divide the ark s. h, into 45 equal 
parts 02 degræs, dꝛawing lines from the Center d. to every of thoſe - 
drviſlons, then from the point I. bzingthe third part of the line d.. ups 
on the Center d. deſcribe the ark of a Circle, as1sthearkT. o. which 
is fo: the Tranſverſarp ot this ſfaF, and the line d.s is foꝛ the aff, then 
from the point o. where the upper end of the T ranſverſarg taucheth the 
line d. n. dzaw a Parallel to the line d. s. as in the line o.. and as that 
line Both cut the lines, dzawn from the Center d. ſo muſt the Taff d s. 
be graduated, laping it the line o. y. putting that part ofthe ſtaff 

re the point 1. taucheth, upon the point o. and then from the point 
I. la down degrees, as are ths interſecttons upon the line o.. and ſo 
tathe-Raff graduated, -  - 4 


o- 30. 25 £0» x5. 9 
45) K 1 8 *. — 


1 


"Be tranſverſary at the point i. mult habe an artificial hole made fo2 

att to run in, as faves habe, alſo there mult be a plate et 

walt with a ſoccat to be let to the center of the Katt, as is the 2. 

tnthomatds whereaC there maſk veatit, ehjough which the th tt 
r 

the x oo tothe Hat (8 finiſhed. | How 
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How is the uſe of this Staff > 


uſe ofthis ſtaff is altogether contrary to thoother, to thecenter 
1 Aigle taff where the bꝛaſs plate is faſtned, muſt᷑ be turned to that 
part of the hozizon which is from the Sun, and with your back toward 
the Dun, by the lower edge of the half croſs, and thꝛough the flit of the 
plate you mull direct your ſight only fo the Bozizon, and then 
ite Tranſverſary as occaſton requireth, until the ſhadow of your u 
edge of the Cranſverſarp do fall directly upon the ſame ſlit 02 long 
and alſo at the ſame inſtant you ſee the . thzough the ſut, and then 
the Tranſverſary ſheweththe height deüred. 


1 
47 
1 105 


Inding by pzactiſe the excellenegofthe crofs.ftaffabove all other In⸗ 
F truments,toſatisffe the Sesmans c tten, & alſo knowing that 
thoſe inſtruments whelodegreegawof bg capacity, are inſtrumẽts 


of molk certainty. J have very Wet 2ed to ſearch a god and de⸗ 
monſtrable mean how a 2 de p2ojected, not only to con⸗ 
tain large degrees, but al art y of the 3 
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kerly placing of the ſtaff to the eye, which demonſtration J have found, 
and have had the Inſtrument in —— aſwel under the Inn, as in o⸗ 
ther Climates. buf becauſe it hath a large demonſtration, with mani⸗ 
fald uſes. J here omit to manifeſt the ſame, purpoſing to waite a pars 
ticular CTreatiſe thereof,notivithſtanding bis Fozm and uſe, by picture 
I have thought god to expꝛeſs. | 
T Vis taff is a pard long, having two half croſſes, the ene circular, the 

other ſtrait, the longeſt not 14 inches, pet this ſt aff doth contain the 
whole 90 degrers, the ſhoꝛteſt degræ being an inch and; long, wherein 
the minuts are particularly a; very ſenſibly laid down, by which ſtaff 
not regarding the parallax of your ſight, noꝛ loking upon the Sun, but 
only upon the Yo2tzon, the Suns height is molt pꝛeciſely known, aſwel 
and as eaſily in the Zenith, as in any other part of the heaven. As 
which Int in my opinion) the S man (hall not find any ſo 
good, and iu all Tſtmates of ſo great certainty, the Invention and de⸗ 
monſtration whereof I may boldly challenge to appertain unto my fcl? 
(as a poztion of the Talent which God hath beſfowed upon ine) J hope 
without a buſe oz offence to any. 


'Ofthe Quadrant, 


A Quadꝛant is the fourth part of aCircle, containing 90 degre&s, 
and repꝛeſenteth the diſtance between the Hizon Zenith, being 


an excellent Inffrument upon the 
Doſervations, but foꝛ a Deamangt 
may be very much written ol 
Quadꝛant pet not 
(hall be from m 
lp laping down 
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hoe, fo perfozm any Aſtronomical 
is to no purpoſe: & although there 
and excellent uſes of the 
apt Jnftrume Sea ; obſer vations, it 
wi te further kdereef, and therefoze theo ons 
s Foꝛm, mapat this pꝛeſent ui dec 
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| Of the Aſtrolaby, 
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every dean ſufñciently known, it ſhould be vain laboꝛ foꝛ me to lay- 
down his uſo and demonſtration: refoze by his 

ruffice toerpzeſshim. Therefoze by his Fozm it Hil 


” 


T Bere hath Lien great pains taken by many, fo? the enlarging of the | 

deg"escontaiedin an Aſtrolabie, among which there is a Pv 

jection to convey the degrees of a Quadꝛant into — . * - 

ſtrolaby wherebytheſo degrees (hall be — 1 7 

of the lame quantity, ſo that the @un-beam, 6 

ſide of the Aſtrolabp, is tbereby carried to the degrees noted e 

poſite concave part, as by bis —— may appear. | 
Alſo my ——— in the ſame ve founda mean whereby - 


. - indole iaots is 10 fot, may be conveyedintorn 
10 

Eo 

 andas n.. 


e, 
90 am | 
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Whoſe demonſkration, together with the vemonffration of my 
Staff, J purpoſe (God willing) at large to manifeſt : But there can 
be no Invention that can eſtabliſh the certainty of the uſe of either 
Auadꝛant oz Aſtrelabp at the Sea, fo: unleſs it be in veryſmoth was 
ter, there tan be no certainty ofany obſervation by thoſe Inſfruments, 
whereby the Seaman may reſt aſſuredof the Altitude which he ſeek» 
| eth. but the Obſervations made by the Croſs⸗ſtaff, are without all di⸗ 
ſtruſt oferro2, and therefozeno Inſtrument may compare with the ex⸗ 
cellencic of this Croſs/ſtaſf foz the Seamans uſe. - 
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